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ll 
Predation, especially by canid predators , is a significant cause of sheep loss for 
many producers. In recent years, the use of llamas to protect sheep from predators has 
gained recognition as a depredation control method. I conducted a field experiment to 
test the effectiveness of llamas in reducing canid predation on domestic sheep. Twenty-
one llamas were placed with Utah sheep producers. Data collected from these flocks over 
20 months were compared to similar data collected from flocks without llamas. 
Comparisons between treatment and control flocks included ( l) proportion of flocks with 
losses to predators, (2) mean predation rates on ewes and lambs, and (3) lamb predation 
rate distributions. Two surveys were conducted during the study to assess producer 
opinions on the inclusion of llamas in their sheep management programs. 
In all 3 comparisons oflamb losses between treatments and controls, losses 
ill 
sustained by control flocks in Lambing Season l (LS l) were significantly higher than 
those of flocks with llamas. Among treatment flocks, losses were similar for LS l and 
Lambing Season 2 (LS2) . Among controls, LS2 losses dropped to the level of treatment 
flocks. My results suggest predation may have to reach some threshold before guard 
llamas have an effect on losses. Results of surveys of producers with llamas indicated they 
support the use of llamas as guard animals for sheep . 
(88 pages ) 
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INTRODUCTION 
Predation. especially by canids, is a serious problem for American sheep (Ovis 
aries) producers . In 1994, 40% of sheep and lamb losses in the United States were 
caused by predators, resulting in an estimated loss of $17. 7 million to sheep producers 
(Natl. Agric. Statistics Serv. 1995). Coyotes (Canis latrans) were blamed most often, 
comprising 66% of all reported predator-caused losses (Natl. Agric. Statistics Serv. 1995). 
Methods to reduce predation on livestock often rely on the removal of predators 
(Coppinger et al. 1983), but there are ethical , environmental, and ecological concerns 
about the use of lethal depredation control techniques. These concerns, as well as 
restrictions on the use of methods such as toxicants and leg-hold traps, emphasize the 
need to develop alternative ways of reducing livestock depredations (Linhart 198 1. 
Coppinger et al. 1983, Green 1990, Green and Woodruff 1996). The use of guard 
animals, a nonlethal depredation control technique, addresses many of these concerns and 
has proven effective at reducing livestock losses to predators (Coppinger et al. 1983, 
Green et al. 1984, Andelt 1992). 
Research on the efficacy of guard animals has focused on dogs (Canis familiaris) 
(Green 1990). Normally, breeds selectively bred in Europe and Asia for their large size, 
attentiveness toward livestock, trustworthiness, and aggressiveness toward predators are 
chosen to guard livestock (Coppinger et al. 1983). 
Some studies indicate guard dogs can reduce losses to predators (Coppinger et al. 
1983, Green et al. 1984, Andelt 1992), while others suggest they have little or no effect 
and can even be detrimental to flocks (Timm and Schmidt 1990). Undesirable guard dog 
behaviors include harassing, injuring, or killing livestock ; straying from the flock; killing 
wildlife; destroying property; and being overly aggressive towards people (Green et al. 
1984, Lorenz et al. 1986, Timm and Schmidt 1990). 
Considerable time and effort are required to raise and train a guard dog, with no 
assurance the dog will be an effective protector (Green and Woodmff 1980, Green et al. 
1994). If a guard dog is inadequate in reducing depredations, its presence can preclude 
the use of other predator control techniques because leg-hold traps , snares, and M-44 
cyanide ejectors place guard dogs at risk of injury or death (Green and Woodmff 1983). 
Guard dogs may also interfere with predator calling and shooting, limiting this technique 
as well . Even when effective, guard dogs are subject to injury and premature death, often 
before they reach 2 years of age (Green and Woodmff 1983, Lorenz et al. 1986). 
Donkeys (Equus asinus) have also been used as livestock guardians, especially in 
Texas. Sixteen percent of Texas sheep and goat producers who responded to a survey in 
1989 indicated they were using a guard donkey (Walton and Feild 1989). Although little 
research has been done on the guarding ability of donkeys, their effectiveness has been 
reported as highly variable (Green 1989a, Walton and Feild 1989). Advantages of 
donkeys compared to dogs are lower cost , no special training requirements , compatibility 
with other predator control techniques , and greater longevity (Green 1989a, Walton and 
Feild 1989). Some donkeys, both male and female, can be overly aggressive towards 
sheep and have to be removed during lambing, a time when they are especially needed to 
protect the flock from predation (Green 1989a, Walton and Feild 1989). 
2 
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Since the early 1980s, some sheep producers have used llamas (Lama glama) , a 
South American camelid , to protect their flocks (Markham et al. 1993) . Llamas exhibit 
behaviors similar to their wild predecessor , the guanaco (Lama guanicoe) , and are known 
to defend their territory (pasture) and family group (flock of sheep) (Franklin and Powell 
1994). Although llamas may protect sheep from large pred ators, such as black bears 
(Ursus americanus) or mountain lions (Felis concolor) , they are generally considered 
most effective against canid species such as coyotes , red fox ( Vulpes vulpes) , and 
domestic dogs (Markham et al. 1993) . Llamas have an inherent dislike for canids and, 
when pastured away from other llamas, readily bond with sheep (Green 1990, Markham et 
al. 1993). 
In addition to aggressive interactions with canids , llamas may passively protect 
sheep from predators. Predators that rely on stealth when approaching a flock of sheep 
may give up their pursuit when detected by an alert llama. Additionally , Harris (19 83) and 
Windberg (1996) reported that coyotes often display neophobic responses to new objects 
when encountered in familiar environments. When small, medium , and large visual stimuli 
were placed in pens with individual coyotes , the large objects were detected at the greatest 
distance and evoked the strongest neophobic response (Windberg 1996). Therefore , the 
simple presence of a large , unfamiliar animal in the pasture may cause some predators to 
avoid the area (Green 1989b) . 
In a telephone survey of sheep producers using guard llamas, Powell ( 199 3) 
reported 80% of guard llama owners rated their llama as "effective" or "very effective" in 
4 
protecting their sheep against predators , and 85% recommended the use of llamas as 
guard animals. Producers in the survey reported average annual sheep and lamb losses 
were 11 % prior to obtaining a llama but declined to 1 % of their flocks afterwards (Powell 
1993). Although 16% of producers included in this study did not use any other method of 
depredation control , the majority employed 2: 1 other methods in addition to their guard 
llamas (Powell 1993). 
Franklin and Powell ( 1994) recommend using only 1 llama with a flock of sheep. 
If > l llama is used , they may bond to each other rather than the sheep (Markham et al. 
1993). The ideal age for introducing llamas to sheep has not been established, but llamas 
do not reach their full protective potential until they are l to 2 years old (Markham et al. 
1993, Franklin and Powell 1994). 
Male llamas are used more often than females. This is likely related to the high 
cost of females, not their lack of protectiveness (Markham et al. 1993, Franklin and 
Powell 1994 ). There are reports of intact male llamas attempting to mount ewes, causing 
injury and death to the sheep (Markham et al. 1993, Franklin and P well 1994). Male 
llamas gelded several months prior to placement with sheep may be less likely to display 
this behavior (Markham et al. 1993). Powell (1993) reported no difference in the 
protectiveness of intact or gelded male llamas. 
Guard llamas provide some advantages over guard dogs , including ( l) greater 
longevity ; (2) lower premature mortality ; (3) lower training requirements , (4) faster 
acquisition of guardian status ; (5) absence of special management considerations for food 
5 
and maintenance: and (6) compatibility with other depredation control techniques. 
Despite a plethora of anecdotal articles and producer testimonials concerning guard 
llamas, there is little quantitative information regarding their efficacy as livestock 
guardians. The few studies reporte d are based on surveys and rancher interviews, with no 
controlled studies assessing the efficacy of llamas in reducing predation on livestock. 
This study evaluates the effectiveness of guard llamas in reducing canid predation 
on domestic sheep. Data on sheep loss to predators are compared between flocks with 
llamas and comparable flocks without llamas. Surveys to evaluate producer opinions on 
guard llama effectiveness are also included . 
METHODS 
A field experiment was conducted to test guard llama effectiveness in reducing 
canid predation on domestic sheep. Llamas were given to a series of sheep producers to 
place with their flocks of sheep, and data on sheep loss to predators were collected. 
These were compared to similar data from another series of sheep flocks without llamas 
6 
( controls). A survey was conducted to assess producer opinions on predator abundance, 
severity of depredations , and use of other depredation control methods during the study. 
Producers with llamas also answered questions related to inclusion of llamas in their sheep 
management programs and their effectiveness. 
Producer selection 
A list of Utah sheep producers was assembled with the assistance of the U.S. 
Department of Agriculture's (USDA) Wildlife Services (WS) program and the Utah State 
University Cooperative Extension Service. All known sheep producers were contacted by 
telephone and names of additional producers were solicited. 
During initial telephone calls, producers were asked several questions regarding 
their sheep management and predator control practices. Criteria for study participation 
were year-round fenced grazing, 50-500 head of sheep, a history of sheep loss to coyotes , 
and no use of guard animals. When it became apparent there wo uld not be enough 
producers meeting the 50-500 head of sheep requirement, this criterion was removed. 
Producers meeting the remaining criteria were recontacted and asked if they would be 
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interested in participating in the study. 
Llama placement was planned for April to introduce the llamas to the flocks before 
or during lambing. To accommodate this time constraint, llamas were placed as soon as 
eligible and interested producers were identified. Other producers who agreed to 
participate in the study were designated as controls if their pastures were located so. 5 km 
from a pasture where there already was a llama or if they were contacted after all llamas 
had been placed. 
Llama background and placement 
Twenty-one castrated, adult, male llamas were purchased from llama producers in 
Colorado, Idaho, and Utah. From November 1995 to April 1996, the llamas were used in 
a behavioral study conducted at the Predator Research Facility of the National Wildlife 
Research Center near Millville, Utah (Cavalcanti and Knowlton 1998). This study 
examined interactions (1) among llamas: (2) between llamas and sheep; and (3) among 
llamas, sheep, and a trained herding dog used as a surrogate predator. As part of this 
behavioral study, each llama was pastured with 4 other llamas, as well as individually 
pastured with a small flock of sheep. 
In April 1996, the llamas were placed with 21 separate sheep flocks, designated as 
"treatment flocks," owned by 19 sheep producers in Utah. Eight producers who met the 
same criteria did not receive llamas and their flocks were designated as "control flocks." 
During the course of the study, there were 3 changes in llama assignment. One 
llama, inappropriately placed in a situation without a history of coyote predation. was 
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removed from its original flock in December 1996, and placed with a flock that had been 
serving as a control. A second llama was removed from the study in May 1997, because it 
frequently jumped fences and joined other groups of sheep . A third llama died of natural 
causes in June 1997. The flocks whose llama was removed or died were reassigned as 
control flocks . I assumed no residual effect of the llama on subsequent predation patterns. 
In addition to these changes in llama assignment , data collected for I llama was not 
included in the statistical analyses because guard dogs frequently joined the llama's flock . 
Initially, each producer was designated as a treatment or control , depending on 
whether or not they received a llama. Because 6 producers (5 with and 1 without a llama) 
had multiple flocks of sheep , it was decided flocks would be the sampling unit and each 
flock would be a treatment or control. The number and size of flocks maintained by these 
producers depended on grazing conditions and the time of year. Hence , the number of 
control flocks in the study depended on the number present at each data collection inquiry 
and ranged from 8 to 29 . The number of treatment flocks was determined by the number 
of llamas and ranged from 18 to 20. 
Data collection 
During this study, each sheep producer was contacted by telephone every 2 weeks 
May 1996 through December 1997 ( 40 data collection inquiries) . The numbers of ewes 
and lambs that died within each 2-week period were reported and categorized as either 
predator-caused , natural/accidental , or unknown. If a predator kill occurred , the produc er 
was asked the number of ewes and/or lambs lost and the predator species responsible . 
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Producers were also asked the number of ewes and lambs in the flock; the size, cover, and 
topography of the pasture; and whether any depredation control methods had been used 
during the previous 2 weeks . Producers with multiple flocks of sheep reported all 
information for each flock separately. Producers with llamas also were asked additional 
questions regarding their llama's behavior , any changes they made in their sheep 
management because of the llama, and the llama's interaction with the sheep . 
During summer and fall, I visited each treatment and control flock 2:_3 times . This 
provided additional information about cover and topography of pastures, flock location 
with respect to other treatments and controls , as well as information on llama behavior and 
its interaction with the sheep . 
Comparisons between treatment and 
control groups 
Some comparisons between treatment and control flocks included all 40 data 
collection inquiries . Because predation on sheep varied throughout the year, as well as 
among different years, results were also presented by season . Lambing Season 1 (LS 1) 
included data collection inquiries 1 through 13 (May through Oct 1996); Winter/Spring 
Season (WSS) included inquiries 14 through 26 (Nov 1996 through Apr 1997); and 
Lambing Season 2 (LS2) was defined as inquiries 27 through 38 (May through Oct 1997). 
Inquiries 39 and 40 (Nov and Dec 1997) were not included in seasonal analyses. Lambing 
seasons were chosen to represent the months when the majority of producers had lambs in 
their flocks and to allow comparisons between data collected in 1996 and 1997. 
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Throughout this thesis, the term "sheep" included ewes and lambs, while "lamb" 
referred to animals < I-year-old in LS l and LS2. "Sheep management" included the 
numbers of sheep maintained by the producers, how often flock size and composition 
changed, the number of pastures the sheep were rotated through, methods used to move 
the sheep (herding dogs, trailers, trailing, etc.) , depredation control methods used, and the 
frequency with which the producer checked the sheep. "Pasture situation" referred to 
pasture size (ha), cover, topography , and location with respect to human habitation. 
All statistical analyses were computed using SAS Release 6.12 (SAS Institute Inc. 
1985, 1996). The use of guard llamas posed minimal risk to sheep, sheep producers, and 
the general environment; and it lamas did reduce sheep lose to canid predators , 
encouraging their use would be beneficial. Therefore , making a Type I error was less 
deleterious than making a Type II error and the significance level for all tests was set at 
alpha = 0.10. 
Comparability of treatment and control flocks. Producers in the study managed 
their sheep differently, used a variety of pasture situations, and had different historical 
patterns of sheep loss to predators. Because management practices and pasture situations 
can affect vulnerability of sheep to predation, differences in these variables could bias tests 
comparing treatment and control flocks. In addition, producer assignment to treatment 
and control groups was not truly random. Therefore, several variables were tested to 
ensure comparability among flocks with a llama and control flocks, including ( l) the 
numbers of sheep lost to all causes and numbers of sheep lost to predators during each of 
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the 3 years prior to the study; (2) producer assessment of predator abundance; (3) 
depredation control methods used; ( 4) largest and smallest number of sheep in a flock; (5) 
largest number oflambs in a flock; and (6) pasture size (ha), cover, topography. and 
location with respect to human habitation. 
Producers reported the numbers of sheep lost to all causes and numbers lost to 
predators the previous 3 years when they were initially contacted. Information on 
predator abundance was provided by producers during the survey conducted at the end of 
LS2. Producers were asked to categorize predator abundance near their pasture(s) as 
either "higher than normal," "normal," or "lower than normal" for each of the 2 years of 
the study. Normal was defined by each producer. They also responded to survey 
questions regarding their use of depredation control methods. including whether they 
called a WS specialist when they had predator-caused losses. The number of sheep, 
number of lambs, and pasture information was collected during the study . 
Cover and topography categories were chosen to represent different amounts of 
visual obstruction to the llamas and cover for predators. Cover type was recorded as 
"grass" when pasture vegetation was grass ~46 cm tall, "brush" when vegetation was 
primarily shrubs or grass >46 cm tall, and "tree" when trees were present in densities that 
limited a llama's ability to view the sheep. Topography was recorded as "flat" when 
pastures were located in valleys and had no hills or drainages, "hill" when they were in 
valleys and had 2:1 one hill or drainage, and "mountain" when they were located in the 
mountains and had 2: 1 hill or drainage. Pasture location categories represented different 
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amounts of human activity and ease of producer vigilance. Pastures located :S 1 km of the 
producer's home was classified as "near the home," those > l km away from the home, but 
within the same valley, were considered "away from the home," and pastures located in 
the mountains were categorized as "remote ." 
Treatment and control producers were compared , using t-tests , in ( l) the number 
of sheep reported lost to all causes during each of the 3 years prior to the study separately 
as well as for the 3-year average ; (2) the number of sheep reported lost to predation 
during each of the 3 years prior to the study separately as well as for the 3-year average: 
(3) the largest number of sheep, smallest number of sheep, and largest number of lambs in 
flocks (smallest number of lambs in flocks were not compared because all flocks had zero 
lambs in the winter) ; and ( 4) the largest and smallest pasture sizes (ha) used for grazing 
sheep. 
Fisher's exact tests (Agresti 1990) were used to compare cover , topography , and 
location of treatment and control pastures. Fisher's exact tests were also used to compare 
predator abundance and use of depredation control methods between the 2 groups. 
Proportion of flocks with losses. To evaluate how pef\. asive canid predation was 
among treatment and control flocks, comparisons were made between the number of 
flocks in each group that experienced loss for each data collection inquiry. Because the 
number of flocks varied between and within groups over time, the proportions of 
treatment and control flocks that experienced ewe and lamb loss to canids were compared 
and depicted graphically. 
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Predation rates. To determine whether or not the magnitude of losses differed 
between treatment and control flocks, the numbers of sheep killed in the 2 groups were 
compared . Because the number of sheep varied between and within flocks over time, I 
considered predation rate a better means of comparing the 2 groups. The number of sheep 
killed during any l predation incident is generally independent of flock size. Therefore, 
the mean numbers of ewes or lambs killed in treatment and control flocks during each data 
collection inquiry were compared graphically. 
A 2-way factorial in a split-plot design using a log transformation of the data was 
used to compare the mean number of lambs killed by canid predators in treatment and 
control flocks for LS l and LS2 . Since flocks were not independent across data collection 
inquiries, data were not normally distributed , and variances were not hetero genous, results 
of these tests must be considered conservatively . 
Predation rate distn·butions . Lamb predation rates (No. of lambs killed/No . of 
lambs exposed) were calculated for each producer for each season to compare predation 
rate distributions. When producers in the control group had multiple flocks, aggregate 
flock numbers were used to minimize problems associated with shifting lambs from I flock 
to another. The predation rate for each producer in each season was categorized, and the 
numbers of producers in each category tallied. Categories were defined as: 0%, 0.0 I to 
I%, 1.0 I to 2%, 2.0 I to 3%, etc., up to 12.01 to 13% predation rate. Because the 
number of producers varied between treatments and controls , predation rate distributions 
were compared using the proportion of producers in each category. Frequency 
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distributions were used to depict lamb predation rate distributions for each season . 
Producer surveys. Two surveys were conducted . The first survey (Appendix A). 
conducted at the end of LS2 (Dec 1997), asked each producer 8 questions regarding 
predator abundance , sheep losses to predators , other depredation control methods used, 
and WS specialist assistance . Fisher's exact tests were used to compare treatment and 
control producer responses to these questions . The results of 4 of these quest ions were 
used in tests to ensure comparability of the 2 groups. Producers with llamas were asked 
IO additional questions regarding guard llama use and effectiveness in reducing predation 
on their sheep. Percentages and frequency distributions were used to describe treatment 
producer responses to questions regarding guard llama use and effectiveness . 
The second survey (Appendix B), conducted approximately 1 year after the end of 
LS2 (Jan 1999), included only the treatment producers who purchased their llamas at the 
end of LS2. They were asked 8 of the 10 original survey questions. Percentages and 
frequency distributions were used to describe treatment producer responses to questions 
regarding guard llama use and effectiveness. 
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RESULTS 
Sheep producers participating in this study managed their sheep in a variety of 
ways. The majority pastured their sheep most of the year away from, but in the same 
valley as their home. Other producers lambed at their farms and moved their flocks to 
mountain pastures during the summer. The fewest number of producers kept their sheep 
near their homes year-round. Pasture cover and topography ranged from short grass and 
flat terrain to heavily treed and mountainous , and treatment and control producers were 
fairly evenly dispersed among the various pasture types . Producers with llamas maintained 
their sheep in pastures averaging 83 ha (range= 0.5 to 1200 ha), while pasture size for 
control flocks averaged 77 ha (range~ 0.5 to 480 ha). The average number of sheep in 
treatment flocks was 301 (range= l to 3200) , and control flocks averaged 333 (range= 
27 to 1596). Lamb numbers for treatment and control flocks averaged 113 (range = 0 to 
850) and 182 (range = 0 to l 064 ), respectively . 
Three hundred twenty sheep were reporte d lost to predators , with lambs 
comprising 85% of these losses. Several predator species were responsible for these 
losses (numbers in parentheses indicate numbers of treatment and control sheep lost to 
each predator species, respectively) , including black bears (0 and 2), mountain lions ( 16 
and 6), common ravens (Corvus corax) (3 and 0), domestic dogs (22 and 10), red foxes (2 
and 3), and coyotes (63 and 193). Dog, fox, and coyote predation accounted for 92% of 
all sheep losses to predators during the study (detailed sheep loss information provided in 
Appendix C). 
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The majority of sheep and lamb losses to canid predators occurred in LS 1. 
Treatment flocks lost 42 sheep to predators in LS l and 35 in LS2. The control group lost 
128 sheep in LS 1 and only 32 in LS2. WSS had the fewest sheep losses, with treatment 
and control flocks losing l 0 and 8 sheep, respectively . Because lambs comprised the 
majority of sheep losses to predators , seasonal comparisons of lamb losses showed the 
same trends as sheep losses. 
Comparability of treatment and 
control flocks 
Several variables which could potentially confound interpretations were tested for 
differences between treatment and control flocks, including sheep management practices , 
pasture situations , and historical patterns of sheep losses to predators. There was no 
difference in the number of treatment versus control producers who employed other 
depredation control methods during the study (P = 0.133) . Most of the producers 
reported they normally call a WS specialist when they lose sheep to predators , and no 
difference was detected between groups in the fraction of producers who call for 
assistance (P = 0.259). The largest numbers of sheep in treatment and control flocks did 
not differ significantly (P = 0.362), but there was a significant difference between the 
smallest numbers of sheep in treatment and control flocks (P = 0.004; Table l ) . The 
largest numbers of lambs in treatment flocks were not different from those in control 
flocks (P = 0.762; Table 1). When pasture size was compared between treatment and 
control producers , the largest number of hectares that flocks were pastured in was not 
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significantly different (P = 0 .421 ), while there was a detectable difference in the smallest 
pastures used (P = 0.036; Table 2). Differences between treatment and control producers 
were not detected in pasture cover (P = 0.904), topography (P = 0.685), or location (P = 
1.000). No differences were detected in the reported numbers of sheep lost to all causes 
(Table 3) or to predators (Table 4) for treatment and control flocks for the 3 years prior to 
the study or the 3-year averages. Treatment and control producers did not report 
detectable differences in predator abundance near their pastures in 1996 (P = 0.882) or in 
1997(? = 0.911). 
Proportion of flocks with losses 
The proportions of treatment and control flocks with ewe losses to canid predators 
for each data collection inquiry (Fig. 1) were relatively low compared to the proportions 
with lamb losses (Fig. 2). Canid depredation on ewes appeared erratic, with a slight 
increase in WSS. 
The proportions of flocks with lamb losses were higher and more consistent than 
ewe losses (Fig. 2). Lamb losses were generally confined to LS 1 and LS2. Treatment 
flocks appeared to have similar proportions of flocks with loss for both LS l and LS2. 
while the proportions of control flocks with loss were higher in LS l and dropped to the 
level experienced by treatment flocks in LS2 . 
Predation rates 
Mean predation rates of ewes were very low and did not appear to differ between 
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Table 1. Numbers of sheep and lambs in treatment and control flocks during the study. 
Flock size Group n x SE df p 
Largest flock• Treatment 21 773 183.5 
Control 14 562 135.0 -0.93 32.8 0.36 
Smallest flock Treatment 21 44 10.2 
Control 14 106 16.5 3.21 22.7 0.004 
Largest No. of lambs Treatment 21 322 59.5 
Control 14 355 83.4 0.3 l 24.2 0.76 
a ewes plus lambs 
Table 2. Pasture sizes (ha) used by treatment and control producers during the study . 
Pasture size Group n x SE df p 
Largest pasture Treatment 21 222 68.2 
Control 14 235 44.5 -0.82 31.8 0.42 
Smallest pasture Treatment 21 3 0.9 
Control 14 17 4.0 2.24 21.8 0.04 
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T,ble 3. Numbers of sheep lost to all causes in treatment and control flocks during each 
of the 3 years prior to the study, as well as for the 3-year average. 
Year Group n x SE df p 
1993 Treatment 21 45 8.8 
Control 14 35 7.2 -0.85 33.0 0.40 
1994 Treatment 21 41 7.9 
Control 14 33 7.3 -0.76 32.5 0.46 
1995 Trea tment 21 57 9.6 
Contro l 14 44 12.9 -0.82 26.2 0.42 
\ verage Trea tment 21 48 7.8 
Control 14 37 8.7 -0.88 29.7 0.39 
T,ble 4. Numbers of sheP lost to predators in treatment and control flocks during each 
of the 3 years prior to the study, as well as for the 3-year average. 
Year Group n x SE df p 
1993 Treatment 21 29 6.6 
Control 14 26 4.6 -0.39 32.2 0.70 
1994 Trea tment 21 25 5.7 
Control 14 23 4.7 -0.28 33.0 0.78 
1995 Treatm ent 21 42 8.4 
Control 14 34 10.5 -0.57 27.6 0.57 
\ verage Treatme nt 21 32 5.8 
Control 14 28 6.1 -0.5 I 30.8 0.6 l 
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treatment and control flocks (Fig. 3) . Those oflambs were higher and more consistent 
than ewe predation rates , and provided a better comparison of treatment and control 
flocks (Fig. 4). Lamb losses were generally confined to LS l and LS2. Treatment flocks 
appeared to have similar mean lamb predation rates during LS 1 and LS2, while the 
predation rates of control flocks with losses were higher in LS 1 and dropped to the level 
of treatment flocks in LS2. Mean lamb predation rates among treatment flocks were 
significantly lower than those of control flocks in LSI (F = 8.02, 1 df, P = 0.007; Table 5) 
but not in LS2 (F = 0.05, 1 df, P = 0.829; T1ble 6). 
Predation rate distributions 
During LS 1, all treatment flocks lost :S:4% of their lambs to predation , while 
contro l flocks experienced lamb predation rates as high as 12%, with 78% of the flocks 
incurring >4% loss (Fig. 5a) . Lamb predation rates in WSS (Fig. 5b) and LS2 (Fig. 5c) 
were :S:6% in both groups , and no well-defined differences were evident between 
treatments and controls. 
Producer surveys 
Survey 1, conducted at the end of LS2, was used to compare opinions of 
producers with treatment and control flocks regarding predator abundance , loss severity, 
and use of other depredation control methods . Responses to questions regarding predator 
abundance and use of other depredation control methods were reported previously. 
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Table 5. Analysis of lamb loss to canid predators for treatment and control flocks in 
Lambing Season l (May - Oct 1996). 
Source 
Llama 
Call 
Llama x Call 
Lif 
!2 
!2 
Covariance 
param eter 
Flock(Llama ) 
Residual 
Tests of fixed effects 
Error term 
Flock(Llama) 
Residual 
Residual 
Covariance parameter estimates 
df 
4! 
372 
F 
8.02 
l.20 
0.59 
Estimate 
0.0 ! 
0.33 
p 
0.0! 
0.28 
0.85 
Table 6. Analysis of lamb loss to canid predators for treatment and control flocks in 
Lambing Season 2 (May - Oct 1997). 
Source 
Llama 
Call 
Llama x Call 
df 
l l 
l l 
Tests of fixed effects 
Error term 
Flock(Llama ) 
Residual 
Residual 
Covariance parameter estimates 
Covariance 
parameter 
Flock(Llama) 
Residual 
df 
56 
38 1 
F 
0.05 
0.67 
0.62 
Estimate 
0.00 1 
0. 11 
p 
0.83 
0.77 
0.81 
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Producers were asked to describe their losses to predators for both 1996 and 1997 
as "higher than normal," "nonnal," or "lower than nom1al," wit h nom1al defined by each 
producer. Differences were detected in the trend produc ers reported in sheep losses 
to predators in 1996 (P = 0.001) and 1997 (P = 0.020; Table 7). Produc ers with llamas 
··eported losses to predators were lower than nom1al more often than control prod ucers , 
and control producers felt the ir predator-caused loss es were hig her than normal more 
often than treatment producers. 
When asked whether they contacted a WS specialist for assistance more , less, or 
the same as nonnal in 1996, the difference between treatment (11 = 21) and contro l (11 = 
14) producers approached significance (P = 0.133). Forty-five percent of producers with 
llamas reported they contacted a WS specialist less than in past years, compared to only 
10% of control producers . In 1997, no difference was detected in the number of times 
treatment and control producers contacted a WS specialist (P = 0.421 ). 
Prior to the study, 13 (62%) producers who received llamas claimed "no opinion" 
on guard llama effectiveness in reducing predation on domestic sheep. l one of the 
producers thought a guard llama would be "very effective," 6 (29%) felt a guard llama 
would be "effective," and 2 (9%) thought using a guard llama would be "not effec tive" 
(Fig. 6a). After having a llama with their sheep during the first 20 months of the study , 9 
( 45%) producers claimed the llamas were "very effective" at reducing predation on their 
sheep, 9 ( 45%) rated their llama as "effective," none claimed no opinion, and 2 (10 %) felt 
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Table 7. Percent of producers responding to "How would you describe your losses to 
predators ?" for 1996 and 1997. 
1996 1997 
Treatment Control Treatment Control 
Producer responsea n = 20 n = 10 n = 18 n = 14 
Higher than normal 20 60 0 36 
Normal 0 30 22 14 
Lower than normal 80 10 78 50 
'N ormal was defined by each producer 
their llama was "not effective" (Fig. 6b). Of the 15 producers who purchased their 
original llamas at the end of LS2 and were still using them in January 1999, 53% rated 
their llamas as "very effective ," 46% as "effective," and none claimed "no opinion" or 
rated their llamas as "not effective" (Fig. 6c). 
Treatment producers were asked several additional questions in Surveys l and 2 
regarding guard llama use and effectiveness (Table 8). In both surveys, the majority of 
producers believed their llamas reduced the number of sheep lost to predators and would 
recommend the use of guard llamas to other sheep producers. Producers reported they 
generally did not have to change their sheep management practices to accommodate the 
llama. In Survey 1, most producers felt they did not rely less on other depredation control 
methods and did not contact their local WS specialist less often because they had 
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Very effective Effective No opinion ~ot effect iv.: 
Effectiveness category 
Very effective Effec tive No opinion :-.:ot effective 
Effectiveness category 
Very effective Effective No opinio n Not effective 
Effectiveness category 
Fig. 6. Opinions of treatment producers regarding guard llama effectiveness at reducing 
predation on domestic sheep (a) prior to receiving a llama, and when respond ing to (b) 
Survey 1, and (c) Survey 2. 
a lama with their sheep. However, in Survey 2, they reported less reliance on other 
de?redation control methods and made fewer calls to their WS specialist. 
When asked about their overall satisfaction with their guard llamas, 14 (70%) 
producers in Survey I rated their overall satisfaction with their guard llama as "very 
satisfied," 4 (20%) were "satisfied," and 2 (10%) were "somewhat satisfied" (Fig. 7a). 
Producers contacted for Survey 2 (n = 15) responded similarly (Fig. 7b). 
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At the end of LS2, the 17 treatment producers (l producer had 2 llamas) were 
given the option of purchasing their llamas for $350 . Sixteen (94%) bought their llama 
and l (6%) decided not to purchase either of the llamas he had. The 2 llamas not 
purchased by their original producer were sold to other producers in the study, I to the 
producer whose llama died and 1 to a control producer. When recontacted about l year 
following LS2 , 15 (94%) of the producers who purchased their original llamas were still 
using them as guard animals and l (6%) had sold his llama to another sheep producer. 
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Table 8. Producer responses to survey questions regarding guard llama use and 
effectiveness. 
Respondents (%) 
Survey 1 Survey 2 
Question Response n = 21 n = 15 
Has the presence of the llama given you yes 86 87 
greater peace of mind regarding your sheep? 
no 14 13 
Have you had to change your normal herd yes 29 0 
management practices because of the llama? 
no 71 100 
Have you relied less on other depredation yes 30 67 
control methods because of having a llama? 
no 70 33 
Have you called your local trapper less yes 17 67 
because of having a llama? 
no 83 33 
Do you believe your llama had reduced the yes 100 93 
number of sheep you lost to predators? 
no 0 7 
Would you recommend the use of guard yes 100 93 
llamas to other sheep producers? 
no 0 7 
(a) 
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Verv satisfied 
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Satisfied Somewhat satis fied :--Jot satisfied 
Satisfaction category 
Satisfied Somewhat satisfied Not satisfied 
Satisfact ion category 
Fig. 7. Treatment producer satisfaction with guard llamas in (a) Survey 1 and (b) Survey 
2. 
DISCUSSION 
This was a field experiment to evaluate the effectiveness of guard llamas in 
reducing canid predation on domestic sheep in fenced pastures. The data were provided 
by sheep producers who were contacted by telephone every 2 weeks for 20 months. 
Treatment producers were encouraged to use their llamas as they felt suitable. and 
different ways of managing guard llamas emerged . This study allowed producers to test 
guard llamas, as well as introduce the use of llamas as guard animals to other sheep 
producers and their local communities. 
Comparisons with typical predation rates 
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To determine whether predation rates experienced in this study were typical for the 
industry, predation rates on sheep and lambs were compared to those reported in other 
studies. During LSI the overall average lamb and sheep predation rates were 3.8% and 
2.3%, respectively. In LS2, average predation rates dropped to 0.68% for lambs and 
0.43% for sheep. During a 4-year study of 10 sheep ranches in southwestern Utah, Taylor 
et al. (I 979) reported an average lamb predation rate of 5.8%. Summarizing several 
intensive field studies, the U.S. Department of the Interior (USDI) reported coyotes were 
responsible for a loss of 1 % to 7% of lambs (U.S. Dep. of the Inter. 1978). The same 
report summarizes several questionnaire and interview studies with similar results; 
predation due to coyotes ranging from 0.7% to 8.1 % of lambs (U.S. Dep. of the Inter. 
1978). According to the Utah Agricultural Statistics Service, Utah sheep producers lost 
6.6% of their sheep to canid predators in 1996 and 5.8% in 1997, the majority of these 
losses being lambs (Ut. Agric. Statistics Serv. 1998). 
Thus , a lamb predation rate of 5% might reasonably be defined as normal. A 
normal sheep predation rate would likely be appreciably lower. Accordingly, losses during 
this study were lower than normal in both treatment and control flocks . I assume that 
predation rates during LS I, although low, were still sufficient enough to test guard llama 
effectiveness. Predation rates during WSS and LS2, however , seem inordinately low for a 
valid test of guard llama effectiveness . 
Predation decrease between LSl and LS2 
To assess whether the decrease in sheep and lamb losses reported from LS I to 
LS2 was common to Utah sheep flocks in general, or only to the study flocks, I compared 
4 measures of the trend in sheep losses, including (1) the absolute number of sheep and 
lambs lost to canid predators among study flocks during LS I and LS2; (2) the 
distributions of sheep and lamb predation rates among study producers during LS I and 
LS2; (3) Utah Agricultural Statistics data on sheep and lamb losses to canid predators ; and 
(4) WS State Summary Reports for Utah. 
Comparing all flocks in LS I to LS2, the number of sheep killed by canid predators 
declined 61 %, and lamb losses declined 72% . These reductions in loss might be explained 
by the fact that the number of sheep and lambs in study flocks also declined between the 2 
seasons. However , the number of sheep in LS2 was only 13% less than the number in 
LS 1, and the number oflambs declined 14%. The magnitude of the decline in losses is 
..,.., 
.) _1 
much greater than the decline in sheep and lamb numbers during the study. 
The frequency distributions of lamb predation rates among producers suggest a 
decline in the number of producers experiencing higher predation rates between LS I and 
LS2. In LS 1, producers, especially those in the control group, were distributed among 
higher predation rate categories, while producers in LS2 were concentrated in lower 
predation rate categories. This coincides with the decline in absolute losses observed 
between LS 1 and LS2. 
Each year, the Utah Department of Agriculture compiles statistics on various 
causes of sheep . md lamb loss within the state . According to the Utah Department of 
Agriculture. the percent of sheep lost to canid predation in Utah declined from 6.6% in 
1996 to 5.8% in 1997 (Ut. Agric. Statistics Serv. 1998). 
Utah WS summarizes the number of sheep and lambs reportedly lost to predator 
species by cooperating producers each fiscal year (FY). In FY-96, Utah sheep producers 
contacting WS specialists for assistance reported 18,544 sheep lost to canid predators (M. 
Bodenchuk, State Summary Report for Utah, unpublished report , Utah Wildlife Services, 
Salt Lake City, 1996). In FY-97, canids were responsible for only 7,865 reported sheep 
losses, down 58% from the previous year (M. Bodenchuk, State Summary Report for 
Utah, unpublished report , Utah Wildlife Services, Salt Lake City, 1997). During this same 
time period, sheep numbers declined only 5% (Ut. Agric. Statistics Serv. 1998). 
It appears the declining trend in sheep losses observed during the study was 
common to Utah sheep producers in general. Although the Utah Agricultural Statistics 
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Service report identified a decline of only 12%, those surveyed included numerous farm 
flock operators, some with as few as 2 sheep, who often experience no, or very low, 
predator losses. The 61 % decline in sheep losses sustained by study flocks is similar to the 
58% decline reported by Utah WS. Producers included in the Utah WS statistics are those 
who historically suffer predator-caused sheep loss and more accurately reflect sheep 
management practices of the study producers , compared to producers contributing to the 
Utah Agricultural Statistics Service statistics. 
Comparability of treatment and 
control flocks 
Producers in this study managed their sheep differently, used a variety of pasture 
situations, and had different historical patterns of sheep loss to predators . Management 
practices and pasture situations can affect vulnerability of sheep to predation and were a 
potential source of bias. Additionally, assignment of producers to treatment and control 
groups was not truly random. Therefore , several variables were tested for differences 
between treatments and controls that could have biased tests comparing losses. These 
variables were analyzed over the entire study . 
The only variables tested that suggested a difference between the 2 groups were 
smallest number of sheep in a flock and the smallest number of hectares in a pasture . In 
both cases, control producers had larger flocks and larger pastures than treatment 
producers. These differences are partially explained by the fact that many control flocks 
existed only during the summer months when flocks were large and sheep were grazed in 
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larger pastures. Because loss comparisons were analyzed for each data collection inquiry 
(2-week period), not over the entire study, I do not feel these differences indicate a bias 
between treatment and control producers. Since other differences were not detected 
between producers who received llamas and those who did not, the experimental design 
appears reasonable. 
Proportion of flocks with losses 
Comparing the proportions of flocks with loss allows for the evaluation of how 
pervasive canid predation was among treatment and cuotrol flocks. This method was also 
selected because most producers indicated they call a WS specialist or initiate, or intensify, 
self-employed depredation control methods regardless of the number of sheep or lambs 
killed during a predation incident. If the presence of a guard llama with a flock reduces 
the number of predation incidents, the producer will be able to perform other tasks and the 
WS specialist can direct efforts to other duties. 
The proportion of flocks with lamb losses was higher and more cons1~tent than 
ewe losses, providing a better test of guard llama effectiveness at reducing canid predation 
on sheep. This comparison suggests the proportion of treatment flocks with losses 
fluctuated around the same level during LS 1 and LS2. On the other hand, the proportion 
of control flocks with losses was higher than treatment flocks in LS 1, but decreased to, or 
below, the level among treatment flocks in LS2. Canid predation on lambs was higher in 
LS I than LS2, both among flocks included in this study and flocks in Utah in general. 
This suggests the presence of llamas reduced the proportion of the flocks with losses to 
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canids when predation was high but did not influence the proportion of flocks with losses 
when pred ation losses were low. 
Predation rates 
A second measure, predation rate on ewes and lambs, allows comparison of the 
magnitude of losses between treatment and control flocks when numbers vary between 
and within flocks over time. Predation rate can be calculated to reflect the perspective of 
either the sheep producer or the predator. Producers losing the same number of sheep 
may be impacted differently , depending upon the number of sheep in their flocks . On the 
other hand, from a predator's perspective , the number of sheep killed may be more closely 
related to the presence or absence of a flock and independent of flock size. I defined 
predation rate as the mean number of ewes or lambs killed among treatment and control 
flocks during each data collection inquiry, reflecting a predator 's perspective . 
Comparisons of treatment and control flocks did not show any difference in mean 
predation rates on ewes during the study. However, mean predation rates on lambs 
among treatme nt flocks was significantly lower than those in control flocks during LS 1. 
No difference was detected in mean predation rate during LS2. Similarly to results of the 
comparison of the proportion of flocks with losses, this suggests the presence of llamas 
reduced canid predation rates on lambs when predation was high but did not influence 
predation rates when predation losses were low. 
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Predation rate distributions 
In LS 1, control flocks were fairly evenly distributed throughout predation rate 
categories from 0 through 13, while treatment flocks were confined to the lower predation 
rate categories, suggesting the presence of a llama may lower predation rates on lambs. In 
LS2. both treatment and control flocks were confined to the lower predation rate 
categories . This supports the idea that in LS2. losses were too low for a valid test of 
guard llama effectiveness in reducing canid predation on domestic sheep. 
Producer opinions regarding use 
of llamas as sheep guards 
Additional insight into guard llama effectiveness and use was obtained from 
producers receiving llamas for the study. These producers were first interviewed at the 
time the study was set up. Subsequently, they responded to surveys conducted 20 months 
after the study began and again about 1 year later (32 months after the study started). 
Initially, most producers receiving llamas claimed no opinion regarding whether 
guard llamas might reduce predation on domestic sheep . Twenty and 32 months after 
incorporating llamas into their sheep management programs, over three-quarters of these 
producers felt llamas were effective sheep guardians. These results are similar to those 
reported by Powell (1993) and the USDA (1996) (Table 9). The latter , included in a 
survey of sheep producers conducted by the USDA's Veterinary Services, indicated that 
6% of producers used guard llamas. Results among the 4 surveys were surprisingly 
similar. with 80 to 88% of producers with llamas claiming they were "effective" or "very 
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Table 9. Sheep producer opinions on guard llama effectiveness as reported by 4 surveys. 
Respo ndents(%) by study 
This study Powell USDA 
Effectiveness category Survey I Survey 2 (1993) ( 1996) 
Very effective 45 54 52 53 
Effective 35 33 28 35 
Somewhat effective 10 13 15 I I 
Not effective 10 0 5 
effective" in protecting their sheep . 
There are 2 potential differences between my survey and those of Powell ( 1993) 
and the USDA ( 1996) . In my study , producers were given a llama at no charge. 
Although all agreed to take a llama, their level of willingness varied . Producers in the 
Powell and USDA surveys acquired llamas on their own and hence may have been biased 
in favor of guard llamas . Whether or not producers acquiring their own llamas were 
biased in favor of their use, producers in my study developed similar opinions on guard 
llama effectiveness. 
Second, producers in my study answered survey questions after using llamas for 
approximately 20 months and again after 32 months, while those in the Powell (1993) 
study had used guard llamas for an average of 3.2 years . The USDA survey did not 
prvvide information on the length of time of guard llama use. Although opinions about 
the effectiveness of guard llamas may change over time, the similaiities among responses 
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in the 4 surveys suggest this is not an issue . 
The majority of producers in my study claimed not to alter their sheep 
management practices to accommodate the llamas. In most cases , llamas were trailed or 
trailered with the sheep and did not interfere with herding dogs. Although initial criteria 
for producer selection included grazing sheep in fenced pastures , the condition of fences 
ranged from excellent to nonexistent. Some producers even used pastures that were 
unfenced on 2: l sides to graze their sheep and llama. Several producers stated that having 
a llama with their sheep allowed them to graze pastures they would normally avoid 
because of historic problems with predation . However , nearly a third of the produce rs 
changed some management practices in ways that either required extra work or limited the 
pastures where they grazed their sheep , including corralling sheep to catch the llama prior 
to moving to new pastures , using a separate trailer to move the llama, and avoiding some 
pastures because of poor or nonexistent fencing. 
In Survey 1 and 2, at least 90% of the producers were either "satisfied" or "very 
satisfied" with their llama. At the end of LS2 , 16 of 17 producers with llamas purchased 
them. At that time, all producers indicated they would recommend the use of guard llamas 
to other sheep producers , although 10% said that they would do so only in certain 
situations . These results are similar to those reported by Powell (1993) . 
Survey results indicate treatment producers considered guard llamas an acceptable 
depredation control method . The overwhelmingly positive opinions might result from 
producers biased in favor of guard llamas prior to the study. However, even though they 
agreed to take a llama for the study, their level of willingness varied, and the majority of 
the producers claimed no prior opinion about llamas as sheep guards. 
Another potential explanation for favorable producer opinions is the llamas used 
were exceptional. However, none were screened for special behaviors or physical traits 
prior to the study. They ranged considerably in size, age, color. temperament, and 
background (Cavalcanti and Knowlton 1998). Hence, the opinions expressed by 
producers should represent what might be expected if an average sheep producer 
purchas an average llama. 
Comparisons with guard dogs 
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Several studies surveyed guard dog owners and asked questions similar to those in 
this study , including how they would rate their dog's effectiveness in reducing predation 
on sheep (Green and Woodruff 1988, Green 1989b, Andelt 1992). On average. 65% 
rated their dogs as "very effective," 25% as "effective ," and I 0% felt their dogs were "not 
effective ." ff the "effective" and "somewhat effective" guard llama categories in Table 9 
are combined and compared to the "effective" guard dog category , producer ratings show 
very similar trends. 
The USDA survey provided producer opinjons on both dogs and llamas as sheep 
guards (U.S . Dep . Agric . 1996) . Thirty-eight percent of producers surveyed used 2:1 dog 
and of those , 51 % rated the effectiveness of their dog(s) as high, 37% as moderate , 11 % 
as low, and I% as not effective. These results are nearly identical to producer 's ratings of 
guard llamas obtained in the same surve1 (U.S. Dep. Agric. 1996). 
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Inappropriate llama behaviors 
During the study, treatment producers did observe some inappropriate llama 
behaviors . Halfway through the study, 1 llama jumped out of its pasture and joined other 
flocks of sheep . This occurred repeatedly, both in mountain pastures and those near the 
producer's farm. The llama was eventually removed from the study . 
Another llama was seen kicking and stomping at a newborn lamb during the 
second year of the study. The producer was nearby and chased the llama away. Although 
we are not sure why this happened , the lamb was black and one of the first the llama saw 
that season. Possibly the llama did not initially recognize the lamb as a "sheep ." When 
contacted 2 weeks later, the producer reported that the llama was doing fine with lambs 
and not causing additional problems . 
Llamas do not like having their legs crowded , and may kick at sheep that get too 
close . This usually occurs in small corrals or near feed bunkers. During the study, 3 
producers saw their llamas kick at sheep, although none thought it was a serious problem. 
One producer saw a llama accidently trample a newborn lamb to death when it got 
underneath the standing llama. The producer felt the llama was attempting to get away 
from the lamb when it stepped on it, and the death was not the result of aggressive 
behavior. To avoid these problems, producers may want to avoid placing llamas with 
newborn lambs, especially in small corrals. When feeding in corrals, it is advisable to feed 
llamas away from the sheep by using an elevated platform or hay net that only the llama 
can reach. 
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Although llamas quickly bond with sheep , most prefer to associate with other 
llamas if given the opportunity. Several producers had problems keeping llamas in their 
pastures when another llama was visible. Moving to pastures away from the other llamas 
solved these problems. 
Several producers reported that llamas liked to "play" with ewes and lambs by 
chasing them around the pasture. None of the playful llamas observed in this study caused 
any problems . However , this could be a problem if young lambs are present or if the 
sheep have just eaten or are on rich pasture. 
Disparity between loss data analyses and 
producer surveys 
Producer evaluations of guard llamas suggest this method of depredation control is 
effective and useful , while the comparisons of actual sheep loss between treatment and 
control flocks provided here are not conclusive. One reason for the disparity may be 
related to the study design or data quality . Producers participating in the study were not 
asked to stop using other fonns of depredation control. Eighty-one percent of treatment 
producers and 100% of control producers used other methods of depredation control. 
Th erefore , the effect of guard llamas may have been masked by the other control methods 
being used. Also, sample sizes (flocks) may have been too small. During some data 
ollection inquiries, primarily late fall through early spring, the number of flocks was low 
because producers combined their flocks. This affected the number of control flocks. 
Finally, even when the number of flocks was high. the number of those experiencing loss 
during any specific 2-week period was often low, decreasing the likelihood of detecting 
differences. This was especially true during the second year of the stud y when losses to 
predators were extremely low . 
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Another reason for the differences may be that producers consider other factors, in 
addition to numbers of sheep lost , when evaluating guard llamas. Most producers 
observed their llama taking interest in, and interacting positi vely with , the sheep , and many 
saw their llama interacting aggressively toward potential predators . The ease of care and 
maintenance of llamas may also influence producer opinions on their use and effectivene ss. 
Additional questions 
Further research could clarify factors regarding guard llama use . Because 
producers do not manage their sheep in a single pattern or pasture them in similar 
situations , additional studies designed to test guard llama effectiveness under controlled 
management programs and pasture situations are needed to identify factors that affect 
llama effectivenes s. All llamas in this stud y were ~3 years of age when placed with sheep . 
The question of whether raising immature llamas with sheep would affect their guarding 
potential is not addressed . Studies specifically designed to test guard llama effectiveness 
against other predator species would be required before llamas can be deemed effective or 
ineffective against those species. It is also important to assess how different predator 
species respond to the presence of guard llamas and how llamas influence pred ation on 
neighboring sheep and native prey species . 
Factors influencing guard llama 
effectiveness 
Treatment producers in this study support the use of llamas as guard animals for 
sheep . Although most treatment flocks still experienced sheep and lamb losses to 
predators , most producers acknowledged guard llamas, like other depredation control 
techniques , should not be expected to eliminate all predator-caused losses . 
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r believe a llama's ability to guard sheep is dependent on 4 factors, including its 
disposition toward sheep , innate social behaviors, vision, and novelty to or aggressiveness 
toward predators. All of the llamas in this study bonded with sheep and did not display 
unacceptable aggressiveness towards sheep . However , some llamas, for reasons not fully 
understood , reportedly do not stay with sheep and may even be aggressive towards them. 
Llamas are social animals that form bonds with other animals and mark and defend 
territories . These 2 social behaviors may also influence guard llama effectiveness . A llama 
kept with l flock of sheep in 1 pasture may form stronger bonds and territorialit y 
compare d to a llama kept with a flock whose composition is frequently changed or that is 
rotated through different pastures . 
Llamas depend primarily on vision to detect predators . If sheep are dispersed over 
a large area or maintained in hilly or densely vegetated pastures, a llama may be unable to 
watch over all the sheep or detect approaching predators. 
During the study, llamas were observed chasing dogs , foxes, and coyotes, and 
several treatment producers reported their llamas gathered the sheep and stood between 
them and the canid predators . Llamas may also passively guard sheep, at least initially, by 
being alert and evoking a neophobic response among some predators. However, some 
predators may be too large or aggressive for a llama to fend off. Also, species such as 
coyotes or domestic dogs often hunt in groups of 2:2, and a llama may not be able to 
defend sheep from more than 1 attacker at a time. Finally, golden eagles (Aquila 
chrysaetos) and ravens may not elicit the same defensive response from a llama as 
terrestrial predators. 
Conclusion 
[n all 3 comparisons of lamb losses between treatments and controls, losses 
sustained by control flocks in LS I were significantly higher than those of flocks with 
llamas. Among treatment flocks, losses were similar losses for LS I and LS2. Among 
control flocks, losses in LS2 dropped to the level of treatment flocks. Assuming llamas 
would have an additive effect on lowering predation, treatment losses should have 
decreased accordingly in LS2, rather than remaining level. This suggests a threshold of 
predation may be needed before guard llamas affect losses. 
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According to past research, anecdotal articles, and producer testimonials, llamas 
are rarely effective at preventing all predator-caused losses. In this study, only 3 treatment 
flocks had predation losses reduced I 00%. Hence, one would suspect that even when 
predation is low, most flocks will still experience some loss to predators . Possibly this 
"baseline" of loss, which will vary for each flock, must be exceeded before guard llama 
effectiveness ( or ineffectiveness) can be assessed. During this study, it appears this 
threshold was exceeded in LS 1. but not in LS2. 
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While the idea of a "baseline" is purely speculative at this time, sheep producers 
might consider whether a guard llama would have sufficient effect in their individual 
situations . Producers should also consider the 4 factors mentioned previously, and tailor 
expectations of guard llamas to their individual sheep management programs , pasture 
situations, and predatory species in the vicinity. 
Loss comparisons and producer opinions included in this study suggest llamas can 
reduce lamb losses to canid predators. However, guard llamas should be considered part 
of an integrated depredation control program that includes other nonlethal and lethal 
depredation control techniques when necessary . 
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APPE!\TDL"'C A. Producer Survey I 
PRODUCER SURVEY I - December 1997 
Depredation and Depredation Control 
1. How would you describe predator abundance during 1996? 
higher lower same 
2. How would you describe predator abundance during 1997? 
higher lower same 
3. How would you describe your losses to predators during 1996? 
higher lower same 
4. How would you describe your losses to predators during 1997? 
higher lower same 
5. What methods of depredation control do you use? 
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traps/snares shooting corralling frightening devices other ____ _ 
6. Do you normally call the trapper if you are experiencing loss to predators ? 
yes no 
7. How often did you call the trapper in 1996? 
more often less often same 
8. How often did you call the trapper in 1997? 
more often less often same 
Guard Llama Effectiveness 
9. Prior to receiving your llama, what was your opinion of their effectiveness at reducing 
predation? very effective effective no oplillon not effective 
10. Has the presence of the llama given you greater peace of mind regarding your sheep? 
yes no 
11. Have you relied less on other predation control methods since receiving your llama? 
yes no 
12. Have you felt less inclined to call the trapper less since you have received your 
llama? yes no 
13. Do you feel that your llama has reduced the number of sheep lost to predat ors? 
yes no 
14. Have you had to change any of your normal herd management practices because of 
the llama? no yes _________________ _ _ _ 
15. How would you rate your overall satisfaction with your llama? 
very satisfied satisfied somewhat satisfied not satisfied 
16. How would you rate your llama's effectiveness in redu cing predation ? 
very effective effective somewhat effective not effective 
17. Would you recommend the use of guard llamas? 
yes no depend s _____ __ _ _ 
18. Are you purchasing your llama for $350? 
yes no unde cided 
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APPENDIX B. Producer Survey 2 
PRODUCER SURVEY 2 - January 1999 
Guard Llama Effectiveness 
I. Do you feel that your llama has reduced the number of sheep lost to predators? 
yes no 
2. Have you relied less on other predation control methods this past year? yes no 
3. Have you felt less inclined to call the trapper less during this past year? yes no 
4. How would you rate your llama's effectiveness in reducing predation'? 
very effective effective somewhat effective not effective 
5. Has the presence of the llama given you greater peace of mind regarding your sheep? 
yes no 
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6. Have you had to change any of your normal herd management practices because of the 
llama? no yes _____________________ _ 
7. How would y, . rate your overall satisfaction with your llama? 
very satisfied satisfied somewhat satisfied not satisfied 
8. Would you recommend the use of guard llamas? 
ves no depends ____ _ _ 
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APPENDIX C. Data Spreadsheet 
SR 
~d <;h~e p Loss Information I I I I 
I I ' ..__ I 
i I I I 
Producer I Llama Call Pred Spp Ewe# Lamb# Acres I Cover To po I Lamb Loss 1 Ewe Loss Total Loss 
aa I n 1 0 99 : 118 nr• nr nr 0 0 0 
bb n 1 0 I 89 118 nr I nr nr I 0 I 0 0 
cc i n I 0 I 25 18 I nr nr nr 0 0 0 
dd n I : 0 60 I 95 nr nr ' nr 0 0 0 
h-cl n l 
>-- -
d 380 u 40 I g f 0 6 6 
ee n I 0 26 37 nr nr nr 0 I 0 0 I 
ff n I C 130 200 100 g f l 0 I 
gg n I C 100 I 100 152 b h 8 0 8 
a y I f 300 I 400 30 g f I I 0 I 
b y I 1 I 0 90 I 133 I nr nr I nr 0 0 0 
C y I I 0 300 400 I nr : nr I nr ' 0 0 0 
d y I I 0 400 400 nr nr nr ' 0 0 0 
e y 1 0 175 I 253 nr I nr nr i 0 0 0 
f V I 0 I 28 45 I nr nr nr 0 0 0 ' I 
g I y l I 0 500 500 nr I nr I nr I 0 0 0 I 
I y l I 0 94 132 nr nr I nr 0 0 0 
Ii i y I I C 250 250 700 b h 2 0 I 2 
k I y l I 0 90 90 ' nr I nr nr 0 0 0 
I y 1 : 0 12 0 nr nr nr 0 0 0 
m y I l 0 I 90 140 I nr I nr nr 0 0 0 
n I V I 1 I d 57 75 200 g f 1 () I I 
0 ! y I 0 325 500 nr nr I nr () 0 0 
p y l C 134 I 223 25 g I f 1 () I l 
q V l 0 27 29 nr i nr nr 0 0 I 0 
r I y l 0 98 145 nr nr nr 0 0 0 
s y l 0 63 92 nr nr nr () () () 
I y l : 0 94 
' 
188 I 60 b h I 0 I 0 I 0 
u y I ! 0 25 40 nr I nr nr 0 I 0 0 
aa n 2 0 I 100 119 nr nr nr I 0 0 0 
bb n 2 0 I l 15 152 nr nr nr 0 I 0 0 
cc n 2 0 29 2 1 nr nr nr 0 0 0 
dd n 2 I 0 60 88 nr nr nr 0 I 0 0 
h-c2 n 2 C 400 720 .JO g I f 37 I 0 37 
ee I n 2 0 I 28 40 I nr nr i nr 0 0 () 
ff I n 
I 2 0 130 200 100 g f 0 0 0 
gg I n 2 0 85 85 nr nr nr 0 I 0 0 
a y I 2 0 415 600 I nr nr nr I 0 0 0 
b y I 2 0 95 140 nr nr nr I 0 0 0 
C I y I 2 C 130 I 195 50 I g I f 1 0 I 
d y 2 0 400 400 nr nr nr 0 I () I 0 
e y 2 C 225 300 200 b h 2 I 0 2 
f y I 2 0 29 I 47 I nr ! nr nr I 0 0 0 
g y I 2 0 ! 400 400 nr nr nr 0 I 0 I 0 
I y 2 I 0 97 I 136 nr nr I nr I 0 I 0 I 0 
Ii y 2 0 285 285 nr nr nr 0 0 0 
k y 2 0 105 105 nr nr nr I 0 0 I 0 
1 y 2 0 20 0 nr nr nr 0 0 0 
m y 2 0 130 202 nr nr nr 0 0 0 
n I y 2 0 79 104 nr nr nr 0 0 I 0 
0 y 2 C 253 450 240 b f l : 0 1 
IP y 2 0 377 627 nr I nr nr 0 0 I 0 
lq I y 2 0 i 28 30 nr nr I nr 0 0 0 
r y 2 0 99 146 nr nr nr 0 0 I 0 
s y I 2 0 .JS I 66 nr nr nr i 0 0 0 
t I y I 2 0 96 188 nr nr I nr 0 I 0 0 I 
u I y 2 0 I 25 40 nr nr nr 0 0 0 
aa n 3 0 100 119 I nr nr nr 0 0 0 
bb n I 3 I C I I.JO 200 I 40 Q f 1 I 0 1 
S9 
cc 
I 3 0 29 21 I I 0 I n I nr I nr nr 0 I 0 
dd I n I 3 0 60 88 I 0 0 0 I I nr nr nr 
h-c 2 n 3 0 400 I 720 I 40 g f I 0 0 () 
ee I n _, C I 30 45 27 I b f I 3 0 3 
ff n 3 0 130 200 I 100 I g f 0 0 0 
gg n _, 0 85 I 85 I nr nr nr 0 0 0 
a y 3 0 530 700 100 t m 0 0 0 
b y 3 0 95 140 nr nr I nr 0 0 0 
C y 3 0 130 I 195 I nr nr I nr 0 0 0 
d y I 3 C 400 I 400 20 I ~ h I 0 I 
e y 3 C 225 I 300 200 b h I 0 I 
f y 3 0 29 47 nr I nr nr 0 I 0 0 
g y 3 C I 300 600 14 I g I f 4 0 4 
i y I 3 0 97 136 nr I nr nr 0 0 0 
Ii y 3 0 I 285 I 285 I nr nr nr 0 0 0 
k y 3 0 105 105 nr nr nr 0 0 () 
I y 3 0 20 I 0 I nr nr nr 0 0 0 
m V I 3 0 130 202 I nr nr nr 0 0 0 
n y 3 0 79 104 nr I nr nr 0 0 0 
0 y 3 I 0 257 457 nr I nr nr 0 I 0 0 
p y I 3 0 377 627 nr I nr nr 0 0 0 
q y 3 0 28 I 30 nr nr nr 0 I 0 0 
r V 3 C I 100 147 24 g h I 0 I 
s i y 3 I 0 45 66 nr nr nr 0 0 0 
t y 3 0 97 188 80 I g I h I 0 () () 
u y 3 C 25 40 I 20 t h I 0 I 
aa n 4 C 100 130 40 g f 3 0 3 
bb n I 4 I 0 140 I 200 nr nr nr 0 0 0 
cc I n 4 () 29 I 21 ! nr nr nr 0 0 0 
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h-c3 n 4 0 325 500 640 t m 0 0 () 
h-c4 n 4 C 500 500 I JOO t m 3 0 
-
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"" 
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ff n 4 C i 130 200 I 100 I g f 3 0 
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m y 4 0 ! 130 202 nr I nr nr I 0 0 0 
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ii-c l n I 5 0 300 600 I 550 t m 0 0 0 
ii-c2 n 5 0 600 900 640 t m 0 0 0 
ii-c3 n 5 0 300 800 400 t m 0 0 0 
ii-c4 n I 5 0 100 200 .;oo t m 0 0 0 I 
a I y I 5 0 565 746 nr I nr nr 0 0 0 
b y 5 0 95 140 nr nr nr 0 0 0 
C I y 5 0 I 130 195 nr nr nr 0 I 0 0 
d y 5 I 0 I .j.j8 I 0 nr nr nr 0 0 0 
e I y 5 0 5 I 5 I -I g f 0 I 0 0 
--
f y 5 C 30 I 40 50 t I h I 0 I 
g I y 5 0 I 200 i 520 nr nr nr 0 I 0 0 
i I y 5 0 97 136 I nr nr I nr 0 I 0 0 
li )' 5 I C 320 I 440 I 1400 t m 2 I 0 2 
k V 5 I 0 105 105 nr nr nr 0 0 I 0 
1 I y I 5 0 I 27 2 I 15 I g f 0 0 0 
m y 5 0 130 202 I nr nr I nr 0 0 l 0 I 
n I y 5 0 79 104 nr I nr nr 0 0 0 
0 y I 5 0 I 257 I 457 nr nr nr 0 0 i 0 
IP y I 5 0 377 I 627 nr nr nr 0 0 0 
lq V 5 0 I 28 30 nr nr nr 0 0 0 
r y 5 0 100 146 nr nr nr 0 0 I 0 
s y 5 0 45 66 nr nr nr 0 0 0 
( I )' 5 0 I 5 I 2 nr nr nr 0 0 I () 
u I y 5 0 18 0 nr nr nr 0 0 0 
aa n 6 C 100 I 130 40 g f 1 0 1 
bb I II 6 0 140 200 nr I nr nr 0 0 0 
cc n 6 I 0 29 21 nr nr nr () 0 0 
dd n 6 C 60 I 80 5 g f 5 0 5 
h-c3 n 6 I 0 325 I 500 640 t m 0 0 0 
h-c4 n 6 0 500 500 1100 I t m 0 0 0 
h-c 5 n 6 0 240 480 300 ' t m I 0 : 0 0 
h-c6 I n I 6 C 245 490 I 400 I ( m I I 0 l 
h-c7 n 6 0 200 350 700 t m 0 I 0 0 
h-c8 n 6 0 90 180 700 i t m 0 I 0 0 
ee n 6 I 0 30 i 45 nr nr nr 0 0 0 
ff n 6 C 130 200 100 8 f I 4 0 4 
jgg n 6 C 70 145 152 b h l 0 1 
ii-cl n 6 0 300 600 550 t I m 0 0 0 
ii-c2 n 6 0 600 900 640 I m 0 0 I 0 
ii-c3 n I 6 0 300 I 800 I -100 t i m 0 I 0 I 0 
ii-c 4 n 6 0 100 200 I 400 I t m I 0 I 0 I 0 
a I y 6 0 565 746 I nr nr nr I 0 0 I 0 
b y 6 0 I 95 140 nr nr nr 0 0 I 0 
C y 6 C 130 195 50 g I f 3 0 I 3 
d y 6 0 -148 0 nr nr I nr 0 0 I 0 
e y 6 I 0 5 5 nr nr nr 0 I 0 0 
f y 6 0 I 18 7 25 t I h 0 0 0 
---l ·- --
g V I 6 0 200 520 nr nr nr 0 0 0 
6i 
i I y 6 0 97 136 I nr nr I nr 0 0 I 0 
.i y 6 0 325 447 I nr nr nr 0 0 0 
k y 6 0 I 105 I l05 I nr nr nr I 0 0 I 0 
I y I 6 __ J 0 27 I 2 nr nr nr 0 I 0 I 0 
m y 6 I 0 130 I 202 I nr nr nr 0 0 I 0 
n y 6 ! 0 79 l04 nr nr nr 0 0 0 
0 I y 6 0 I 257 457 nr nr nr 0 0 I 0 
p y I 6 0 I 377 I 627 nr nr nr I 0 0 I 0 
q y 6 0 28 30 nr nr nr 0 0 I 0 
r y i 6 0 100 I 146 nr I nr I nr 0 I 0 0 
s y I 6 0 I 45 I 66 nr nr nr 0 I 0 0 
t y 6 0 5 2 nr nr nr 0 0 0 
u I y 6 I 0 18 I 0 nr I nr I nr I 0 0 0 
aa n 7 C 100 I 130 40 g f 2 0 2 
bb n 7 C 140 I 180 20 g f I 0 I 
cc n 7 I 0 29 21 nr nr nr () 0 0 
dd n 7 I 0 I 70 I 93 nr I nr nr 0 0 0 
h-c3 n 7 0 325 500 640 t m 0 0 0 
h-c4 n I 7 0 500 I 500 1100 t m 0 ! 0 I 0 
h-c5 n 7 : 0 I 240 I 480 300 t m 0 I 0 0 
h-c6 n 7 0 245 490 400 t m 0 I 0 0 
h-c7 n 7 I 0 200 350 700 t m 0 0 0 
h-c8 n 7 I 0 90 I 180 700 t m 0 0 0 
ee n I 7 d 30 45 I 27 b f 2 0 2 
ff n 7 C 130 200 100 g f 4 2 6 
lgg n I 7 0 75 I 155 nr nr nr I 0 0 0 
ii-cl n 7 0 300 600 550 t I m 0 0 0 
ii-c 2 n 7 0 I 600 I 900 640 t m 0 0 0 
ii~c3 n 7 C 300 I 800 400 t m 2 0 2 
ii-c4 n 7 0 100 200 400 t m 0 0 0 
a y 7 C 600 700 2000 t m I 0 1 
b y 7 0 95 I 140 nr I I nr I nr I 0 I 0 I 0 
C y 7 0 65 98 nr nr nr I 0 0 0 
d ~ 7 0 448 0 nr nr nr 0 I 0 0 
e y 7 0 5 5 nr nr nr 0 0 0 
f y I 7 0 20 8 nr nr nr 0 I 0 0 
g y 7 I 0 200 520 nr nr nr 0 I 0 0 
i y 7 0 97 136 I nr nr nr 0 I 0 0 
li y 7 0 325 I 447 nr nr nr 0 0 I 0 
k y 7 0 I 105 105 nr nr nr 0 I 0 0 
1 y 7 0 27 2 nr nr nr I 0 0 ! 0 
m y 7 0 130 202 nr I nr nr 0 I 0 I 0 
n y 7 0 79 104 nr I nr nr 0 0 I 0 
0 y 7 0 257 I 457 nr nr nr 0 I 0 I 0 
IP y 7 0 377 I 627 nr nr i nr 0 I 0 I 0 
lq y 7 0 28 I 30 nr nr nr 0 0 I 0 
r y 7 0 100 146 nr nr nr 0 I 0 I 0 
s y 7 0 45 I 66 nr nr nr 0 0 : 0 
t y 7 0 5 2 nr I nr nr 0 0 0 I 
u y 7 0 18 I 0 nr nr nr 0 1 0 0 
aa n 8 0 90 I 117 nr nr nr 0 0 I 0 
bb n 8 0 140 I 180 nr nr nr 0 i 0 0 
cc n 8 I 0 29 2 1 nr nr nr 0 0 0 
dd I n 8 0 I 70 I 93 nr nr nr 0 0 0 
h-c3 n 8 0 325 I 500 640 t m 0 0 0 
h-c4 I n 8 0 500 500 1100 t m 0 0 0 
h-c5 n 8 0 240 I 480 300 t m 0 0 0 
h-c6 n 8 0 245 I 490 400 t m 1 0 0 i 0 
h-c7 I n 8 0 200 I 350 700 t m 0 0 0 
h-c8 n 8 0 90 I 180 700 t m 0 0 I 0 
ee n 8 I 0 I 29 I 44 nr nr I nr 0 0 0 
ff n 8 () I 130 200 100 g f I 0 0 I 0 
62 
gg n 8 0 75 155 nr I ' 0 I 0 0 nr nr 
ii-cl I n I 8 0 300 I 600 I 550 t m 0 I 0 0 
ii-c2 n I 8 0 I 600 900 640 t m 0 I 0 0 
ii-c 3 n I 8 C 300 800 400 t I m 2 l) 2 
ii-c 4 n 8 0 I 100 200 400 t I ,-----,-------ffi O I O 0 
a y 8 0 600 700 I nr nr I nr I 0 0 0 
b y 8 C 100 150 60 g h I I 0 I 
C y I 8 0 65 I 98 nr nr 0 0 0 
' 
nr 
d y 8 0 448 I 0 nr I nr nr 0 I 0 0 
e y 8 I 0 5 I 5 nr nr nr I 0 I 0 0 
f y 8 0 20 8 I nr nr nr 0 I 0 0 I 
g y 8 0 300 650 300 I t m 0 I 0 0 
i y 8 0 97 I 136 I nr I nr I nr 0 0 0 
li y 8 0 325 447 nr nr nr I 0 0 0 
k y 8 0 105 105 nr nr nr 0 I 0 0 
I y 8 0 I 27 2 nr nr nr 0 0 0 
m y 8 0 130 I 202 nr nr nr 0 0 0 
n y 8 0 I 79 104 I nr nr I nr 0 0 I 0 
0 y 8 f I 260 35 80 t f I 0 I 
p y 8 0 ' 377 627 Ilf nr nr 0 0 I l) 
q y 8 0 28 30 I nr nr I nr 0 0 0 
r y 8 0 I 100 146 I nr nr nr 0 I l) 0 I 
s y 8 0 45 66 nr I nr nr 0 0 0 
t I y I 8 0 5 2 nr nr nr 0 0 0 
u y 8 0 18 0 nr nr nr 0 0 I 0 
aa I 11 9 I 0 90 117 nr nr nr 0 i 0 I 0 
bb I n 9 C 140 180 20 g f I 4 0 I 4 
cc n 9 0 29 I 2 1 nr nr nr 
' 
0 0 0 
dd n 9 ' 0 70 93 nr nr nr 0 () 0 
h-c3 Il 9 0 325 500 640 t I m 0 0 0 
h-c4 n I 9 0 500 500 I 1100 t m 0 0 0 
h-cS n I 9 0 2-tO 480 300 t m 0 0 0 
h-c6 n 9 0 245 490 -too t m 0 0 0 
h-c7 n 9 0 200 350 I 700 t m 0 u 0 
h-c8 I n 9 0 90 180 700 t I m 0 0 0 
ee I n 9 0 29 44 I nr nr nr 0 0 0 
ff n 9 C 130 200 I 100 g f 3 0 3 
gg n 
' 
9 0 75 I 155 nr I nr I nr 0 I 0 l) 
ii-c I n 9 C 300 600 550 t I m 5 0 5 
ii-c2 n 9 0 600 900 640 t m 0 l) 0 
ii-c3 n I 9 0 I 300 I 800 400 t I m l) 0 0 
ii-c4 n I 9 C I 100 200 400 t I m I I I 0 I 
a y 9 C 600 700 2000 t I m I 3 0 _, 
b y 9 C 100 150 60 g I h I 0 1 
C y 9 0 65 98 nr nr nr 0 I 0 0 
d I y 9 0 448 0 nr nr I nr 0 I 0 0 
e y 9 0 s 5 nr I nr I nr 0 0 0 
f I y 9 0 20 8 I nr nr I nr 0 0 0 
g y 9 0 275 596 nr nr nr 0 0 0 
i y 9 0 97 136 nr nr I nr 0 0 0 
Ii y 9 0 325 447 nr nr I nr 0 0 0 
k y 9 0 105 105 nr I nr I nr 0 I 0 0 
I y 9 I 0 27 2 nr nr I nr 0 I 0 0 
m I y 9 I 0 130 202 nr I nr I nr 0 0 I () 
n y 9 0 79 104 nr nr I nr 0 0 I 0 
0 y 9 0 350 0 nr I nr I nr I 0 0 I 0 
p y 9 0 I 377 627 I nr nr I nr I 0 0 0 
q y 9 0 28 30 nr nr I nr 0 0 I 0 
r y 9 i 0 100 146 nr nr I nr 0 0 0 
s y 9 0 I 45 66 nr nr i nr I 0 0 0 
t I y 9 0 I s I 2 nr nr nr I 0 0 0 
u V I 9 0 18 0 nr nr 
I 
nr 0 0 0 
aa n I 10 I 0 80 100 I nr I nr I nr I 0 I 0 0 
bb n 10 I C I 140 180 nr I nr nr 2 I 0 2 
cc n 10 I 0 I 29 21 nr nr I nr I 0 I 0 0 
dd n 10 I 0 70 I 93 nr nr nr 0 I 0 0 
h-c3 n 10 I 0 325 I 500 nr nr nr 0 I 0 0 
h-c4 n 10 0 I 500 500 nr nr nr 0 I 0 0 
h-c 5 n 10 ' 0 240 480 I 0 I 0 0 nr nr nr 
h-c6 n 10 0 245 490 nr nr nr 0 I 0 0 
h-c7 n 10 C 200 I 350 I nr nr nr I I 0 I 
h-c8 n I 10 I 0 90 180 I nr nr nr 0 0 0 I 
ee n 10 0 I 29 44 nr I nr nr 0 0 0 
ff n 10 C 130 I 200 nr nr nr I -l I 0 4 
gg n 10 0 75 155 nr nr I 1\f I 0 0 0 
ii-cl n I 10 0 300 600 nr nr nr I 0 0 0 
ii-c2 n I 10 0 I 600 900 nr I nr nr 0 0 0 
. . ' 11·c_, n 10 0 300 800 nr nr nr I 0 0 0 
ii-c4 n I 10 0 I 100 200 I nr I nr nr 0 0 I 0 
a y 10 0 I 594 693 nr nr nr 0 0 I 0 
b y 10 0 I 115 173 nr nr nr 0 0 I 0 
C y 10 0 65 98 I nr nr nr 0 I 0 I 0 
d y 10 I 0 448 0 nr I nr nr 0 0 I 0 
e y 10 I 0 5 I 5 nr nr nr 0 I 0 I 0 
f y 10 0 I 20 8 I nr nr I nr 0 0 0 
lg y I 10 0 275 596 I nr I nr nr I 0 I 0 I 0 
i y I 10 I 0 I 97 I 136 nr nr nr I 0 I 0 0 
Ii I y 10 0 325 447 nr I nr nr 0 0 I 0 
k y I 10 0 105 I 105 I nr nr nr I 0 I 0 0 
I y 10 0 27 2 I nr nr I nr 0 0 0 
m y IO 0 130 I 202 I nr nr nr I 0 I 0 0 
n y 10 0 79 104 nr nr nr 0 0 0 
0 y 10 0 350 0 nr I nr nr I 0 0 () 
p V I 10 ' 0 377 627 nr nr I nr 0 0 0 
q y 10 0 I 28 30 nr nr nr 0 0 0 I 
r y 10 I 0 I 100 146 nr nr nr 0 0 0 
s V 10 0 45 66 nr nr nr I 0 I 0 0 
I y I 10 I 0 5 2 nr nr nr 0 0 0 
u y 10 0 18 0 nr nr nr 0 I 0 0 
aa n II 0 I 88 I I 10 nr I nr I nr 0 I 0 0 
bb n I II 0 I 115 I 148 nr I nr nr 0 I 0 0 
cc n 11 0 29 2 1 nr nr nr 0 I 0 0 
dd I n II 0 I 70 93 nr nr nr 0 I () 0 
h-c3 n I II 0 I 325 500 I 640 I t I m 0 : 0 0 
h-c4 n II 0 500 500 1100 t I m 0 I 0 0 
h-c 5 n 11 0 240 I 480 300 I m 0 I 0 0 
h-c6 n 11 0 245 490 ' 400 I t m I 0 I 0 0 
h-c7 n 11 I 0 200 I 350 700 t m I 0 I 0 0 
h-c 8 n II 0 90 180 I 700 I m 0 I 0 0 
ee n II 0 29 44 
' 
nr nr nr 0 I 0 0 
ff n 11 0 130 200 100 g f I 0 I 0 I 0 
1!1! n II 0 75 I 155 nr nr nr 0 : 0 0 I 
ii-cl n II 0 300 600 550 t m 0 I 0 I 0 
ii-c 2 n II C 600 I 900 640 I t m 2 I 0 I 2 
ii-c3 n II 0 300 800 400 I I m 0 I 0 I 0 
ii-c 4 n II 0 100 200 400 I I m 0 0 I 0 
a y I II 0 594 693 nr nr nr 0 I 0 I 0 
b y II 0 115 I 0 nr nr nr 0 0 I 0 
C y II 0 65 98 I nr nr nr 0 I 0 0 
d y I 11 0 448 0 nr I nr nr 0 0 I 0 
e y II I 0 I 5 5 I nr nr nr I 0 I 0 0 
f V 11 0 I 22 0 20 g I f 0 I 0 I 0 
g y II 0 275 596 I 1\f nr I nr I 0 I 0 0 
i V II I 0 I 97 136 I nr I nr I nr I 0 i 0 0 
Ii I y 11 C 329 I 440 I 1400 I t m 2 I 0 2 
k y 11 0 105 I 105 nr nr nr I 0 0 0 
I y II 0 I 27 2 nr nr nr 0 I 0 0 
m y II I 0 I 130 202 nr nr nr 0 I 0 0 
n y 11 0 79 104 nr nr nr 0 I 0 0 
0 I y I 11 I 0 350 0 i nr nr nr 0 I 0 0 
IP y II 0 377 627 nr I nr I nr 0 0 0 
)q y II 0 I 28 30 nr nr I nr 0 0 0 
r y 11 I 0 lOO 146 I nr nr nr 0 0 0 
s I y 11 I 0 27 0 10 I g f 0 0 0 
t y II : 0 5 2 nr nr nr 0 I 0 0 
u y I 11 I 0 18 I 0 I nr nr I nr 0 0 0 
aa n 12 I 0 88 110 nr nr nr 0 I 0 0 
bb I n 12 I 0 115 I 148 I nr I nr nr I 0 () 0 
cc n 12 I 0 29 21 nr nr nr I 0 0 0 
dd n 12 0 70 0 nr nr nr 0 0 () 
h-c7 n 12 C 500 525 700 1 m 2 0 2 
ee n ! 12 0 29 0 nr nr nr I 0 0 0 
ff I n I 12 I () 130 200 100 g f I 0 0 0 I I 
gg n 12 0 i 75 0 m nr nr 0 0 0 
a y 12 I C 588 90 I 2000 t I m I 2 0 2 
b y I 12 I 0 115 I 0 I nr m nr 0 0 0 I 
C y 12 I 0 I 65 98 nr m I m 0 () 0 
d y 12 () 448 0 nr nr I nr 0 0 () 
e y 12 0 I 5 I 5 nr nr nr 0 0 0 
f y 12 0 22 0 20 g f 0 l 0 I 0 
_j__ 
g y 12 0 275 0 nr nr nr 0 0 I 0 
I y 12 0 97 136 nr nr nr 0 0 0 
Li y 12 C 800 0 1400 t m I 0 2 2 
k y 12 I 0 105 0 nr nr I nr () 0 0 
I y 12 0 288 0 40 g I f I 0 0 I 0 
m y I 12 0 I 130 202 nr nr nr 0 0 0 
n y 12 0 79 104 nr nr I nr 0 0 i 0 I 
0 y 12 0 350 0 nr nr nr I 0 0 0 
IP y 12 0 377 627 nr nr nr 0 0 0 
q i y 12 0 28 30 nr nr nr 0 0 () 
-
r y 12 0 100 0 nr nr nr I 0 0 0 
s y I 12 0 I 27 I 0 10 g I f 0 0 0 
t y I 12 0 5 2 nr nr I nr 0 0 0 
I 
12 0 18 0 I I 0 0 0 u y nr nr nr 
aa I n 13 0 95 100 160 g f 0 0 0 
bb n I 13 0 90 0 30 g I f () 0 0 
cc n 13 0 32 23 40 g f 0 0 () 
dd n 13 0 80 I 0 5 g I f 0 0 I 0 
h-cl O n 13 0 1400 0 40 g f I 0 0 I 0 
h-cl I n 13 0 650 I 0 40 g I f I 0 0 I 0 
Li-cl n 13 0 100 0 30 g f 0 0 0 
ee n 13 I 0 27 0 I 7 g I f I 0 0 I 0 
ff n 13 0 130 0 100 g f I 0 0 I 0 
gg n 13 0 80 0 160 t f 0 0 I 0 
ii-c5 n 13 0 400 0 120 g f 0 0 I 0 
a y 13 0 544 0 40 g f 0 I 0 0 
b y 13 0 130 0 60 I g f 0 I 0 I 0 
C y 13 I 0 0 500 80 I g f 0 I 0 0 
d y 13 0 2200 0 700 I t m 0 0 0 
e y 13 0 145 0 20 g f I 0 I 0 I 0 
f y 13 0 I 28 0 35 g f I 0 0 I 0 
lg 13 0 
I 250 0 160 g f 0 l 0 I () y 
i y 13 0 100 0 : 150 g f 0 0 0 
Li V 13 () I 270 0 50 I g f 0 0 0 
k y 13 0 120 0 40 g f I 0 I 0 0 
I V 13 0 288 I 0 40 g f 0 0 u 
m y 13 0 I 170 0 I I 70 g f I 0 0 i 0 
n y 13 0 100 0 550 t m 0 0 0 
0 y 13 0 440 I 0 55 I g f 0 I 0 I 0 
p y 13 0 620 I 0 30 I g f I 0 0 I 0 
·-q y 
' 
13 0 28 0 IO g f I 0 0 0 
r y 13 0 100 I 0 i 80 g h 0 0 0 
s I y 13 0 27 0 5 g f I 0 0 I 0 
t y 13 I 0 2 10 0 100 b I h 0 0 0 
u y 13 0 96 0 5 g I f 0 0 0 
aa I n 14 0 195 I 0 I 160 g I f 0 0 I 0 
bb n 14 0 90 0 30 g f 0 0 I 0 
cc I 14 0 55 0 I n 40 g I f 0 0 I 0 
dd n 14 0 102 0 5 g I f I 0 0 I 0 
h-cl2 n 14 0 379 0 40 I g f 0 0 I 0 
h-cl 3 n 14 0 I 434 0 40 g f 0 0 0 
h-cl4 n 14 0 I 300 0 I .w I g f 0 0 0 
h-cl5 n 14 0 I 300 0 40 g f 0 0 0 
h-cl6 I n 14 0 350 0 40 g f 0 0 0 
Li-c l I n 14 0 I 100 I 0 30 g f 0 I 0 0 
ee 11 14 0 27 I 0 7 g f 0 I 0 0 
tr n 14 0 130 0 I 100 g f 0 0 0 
lgg n 14 i 0 I 103 I 0 160 I t I f 0 0 0 
ii-c5 I n 14 0 400 0 120 g f 0 I 0 0 
ii-c7 I n 14 0 200 0 40 g f 0 I 0 0 
ii-c8 I n 14 0 260 I 0 40 g I f I 0 0 0 
a 
I y I 14 0 103 0 80 g f 0 I 0 0 
b I y 14 0 130 0 140 I g h 0 0 0 
C y 14 0 500 I 0 60 g f 0 I 0 0 
d y 14 I 0 5 I 0 I co rra l I d I f 0 0 I 0 
e I y 14 0 145 0 20 g f 0 0 0 
f I y 14 0 28 0 35 I g f 0 0 0 
g y 14 C 250 0 160 g f 0 I I 
i I y 14 I 0 100 0 150 g f 0 0 0 I 
i V I 14 0 270 0 50 g f 0 0 0 
k y I 14 I 0 
' 
120 0 40 g f 0 0 0 
1 y 14 0 60 0 13 g I f 0 0 0 
m )' 14 I 0 170 0 I 70 g f 0 0 0 
11 y I 14 0 95 0 I 7 g I f 0 I 0 0 
0 y 14 0 350 0 200 I g I f 0 0 0 
p y 14 0 620 0 30 g f I 0 0 I 0 
q ' y I 14 0 28 I 0 180 I g f 0 0 I 0 
r )' 14 0 I 100 I 0 I 80 I g h I 0 0 I 0 
s y 14 0 I 27 0 5 I g f I 0 0 I 0 
t )' 14 0 209 I 0 100 b h 0 0 I 0 
u y I 14 0 96 I 0 5 i g I f 0 I 0 I 0 
aa n 15 I 0 95 I 0 160 g f I 0 ' 0 ' 0 
bb n 15 0 90 0 130 t f 0 0 I 0 
cc n 15 0 55 I 0 170 b I h 0 0 0 
dd n 15 I 0 102 I 0 5 g f 0 0 0 
h-cl2 n 15 0 379 0 40 g I f 0 0 i 0 
h-cl3 n 15 0 434 I 0 40 I g f 0 0 0 
h-cl4 15 0 300 : 0 I 40 g f I 0 0 I 0 n 
h-cl5 n 15 0 300 0 40 I g f 0 0 I 0 
h-cl6 n I 15 0 350 I 0 40 I g f 0 0 I 0 
Li-c l n 15 0 100 I 0 30 g f 0 0 I 0 
ee n 15 0 27 I 0 7 g f I 0 0 0 
ff n 15 I 0 I 130 I 0 100 I g f I 0 0 0 
1gg n 15 I 0 110 0 I 160 t f 0 I 0 0 
ii-c5 I n 15 0 400 0 120 g f 0 0 0 
ii-c 7 I n 15 0 I 200 0 40 g f 0 0 0 
ii-c8 n 15 ' 0 260 0 40 g f 0 0 0 
a y I 5 I 0 103 0 20 g I f 0 0 0 
b I 15 0 ' 130 0 140 h I 0 0 I y g 0 
C ' y I 15 0 I 900 0 I 160 g f 0 0 0 
d y 15 0 5 I 0 I corral d f I 0 0 0 
e y 15 0 30 0 I 30 g f I 0 I 0 0 
f y 15 0 28 0 35 g f 0 I 0 0 
lg y 15 0 250 0 I 160 g f I 0 I 0 0 
I y 15 0 100 0 150 g I f 0 I 0 0 
Ii y IS 0 270 0 60 "- f 0 I 0 0 
k y 15 0 120 0 80 g f 0 I 0 0 
1 y 15 0 60 0 13 g I f 0 I 0 0 I 
m y 15 0 150 0 70 I g f I 0 ' 0 0 
n y 15 0 I 95 0 7 
"- f 0 0 0 
0 y 15 0 350 I 0 120 I g I f I 0 0 0 
IP y I 15 0 495 0 25 "- f 0 0 0 
IQ y 15 0 28 0 180 g f 0 0 0 
r y I 15 0 100 0 80 g h 0 0 0 
s y 15 0 54 0 corral d f 0 0 I 0 
t y I IS 0 I 209 0 100 b h 0 0 0 
u y I S 0 96 0 s g f 0 0 0 
aa n 16 0 95 0 160 g f 0 0 0 
bb n 16 C 89 0 130 t f 0 1 I 
cc n 16 I C 55 0 170 bs I h 0 I I 
dd n 16 0 102 0 5 g I f I 0 0 0 
h-c l 2 n I 16 
' 
0 379 I 0 -l0 g f I 0 I 0 0 
h-c l 3 n 16 I 0 I 434 I 0 I 40 g f I 0 0 0 I 
h-c 14 I n 16 0 300 I 0 I 40 R f I 0 0 0 
h-c l 5 n 16 0 300 0 40 g f 0 0 I 0 
h-cl6 I n 16 0 350 0 -l0 g I f 0 0 0 
j -c 1 n I 16 t) 100 I 0 30 I g f I 0 I 0 0 
ee n 16 27 0 7 g f 0 ! 0 0 
ff n 16 0 130 0 100 R f 0 0 0 
g2 n 16 0 110 0 160 t f 0 0 0 
ii-cS n 16 0 400 0 120 g I f 0 0 0 
ii-c7 n 16 0 200 0 -l0 g f 0 0 0 
ii-c8 n I 16 0 260 0 40 g I f 0 0 0 
a 16 I 0 I 103 0 20 I g I f I 0 0 0 
--
b I y 16 0 130 0 I 140 g I h 0 0 0 
C y 16 0 900 0 160 I g f 0 I 0 0 
d y I 16 0 3 0 I corra l I d f 0 I 0 0 
e y I 16 0 30 0 30 g f 0 0 0 
f y I 16 I 0 28 0 corral d I f 0 0 0 
g I y 16 0 250 0 I 160 I R f 0 0 0 
i y I 16 0 100 0 I 150 g I f 0 0 0 
Ii y 16 I 0 270 0 60 g f 0 0 0 
k y 16 I C 120 0 I 80 
·"-
f 0 I 1 
I y 16 0 60 0 13 g f 0 0 0 
m y 16 0 150 0 70 g f 0 0 I 0 
n I y 16 0 95 0 I 7 g : f i 0 I 0 I 0 
0 y 16 0 35 0 0 I 3 14 t h I 0 I 0 I 0 
Ip y 16 0 65 5 I 0 I 25 g f I 0 I 0 I 0 
q y 16 0 28 0 I 180 g f I 0 I 0 I 0 I 
r I y 16 0 100 0 I 80 g h 0 : 0 0 
s y 16 0 54 0 I co rral d f 0 I 0 0 
t y 16 I 0 209 I 0 I 100 b h I 0 I 0 0 
u I y 16 0 96 I 0 I 5 g f I 0 I 0 0 
aa n 17 0 95 0 I 160 g f 0 I 0 0 
bb n 17 0 89 0 I 40 g f I 0 I 0 0 
cc n 17 I 0 53 0 170 b h 0 I 0 0 
dd n 17 0 102 0 25 g f I 0 0 0 
h-c17 n 17 I C I 737 0 1200 I b h I 0 I 1 I 1 
Li-cl n 17 I 0 100 0 30 g f I 0 I 0 I 0 
ee n 17 0 27 I 0 7 g I f I 0 0 (J 
67 
ff I n I 7 0 I 130 0 200 g I f I 0 I 0 0 
gg n 17 0 110 0 160 t f () 0 0 
ii-c5 n 17 0 I 400 i 0 I 120 I g f I 0 0 0 
ii-c7 n 17 
.! 0 I 200 _L_2 __ ....:!.g_---1-g I f I 0 I 0 I 0 
ii-c8 n 17 I 0 260 I O 40 g f I 0 0 I 0 
a I y 17 0 I 103 0 20 g f I 0 I 0 I 0 
b y 17 I 0 I 130 I 0 140 g . h 0 0 I 0 
C y 17 () I 900 0 160 2 I f 0 0 I 0 
d )' 17 0 0 co rral d f 0 0 0 
e I y 17 d I 30 I 0 30 g I f i 0 I I I I 
f )' I 17 0 28 0 I corral d I f 0 0 0 
g y 17 C 250 0 160 g f 0 l I 
h I y 17 0 S00 0 i 40 g f I 0 0 i 0 
I y 17 0 100 0 150 g f 0 I 0 0 
Ii )' 17 0 JO 0 corral d f 0 I 0 0 
k y 17 0 120 0 I 80 g f 0 I 0 0 
l V 17 0 60 0 13 g f 0 0 0 
m 
I y 17 0 ISO 0 70 g f 0 0 0 
n I y 17 0 95 0 7 g f I 0 0 0 
0 y 17 0 I 3S0 I 0 3 14 I l h 0 I ll I 0 
IP y 17 0 767 0 2S g f 0 0 0 
lq I y 17 0 I 28 0 180 I g f 0 0 0 
r y 17 I 0 I 100 I 0 80 g I h 0 I 0 I 0 
s I y 17 0 108 0 ss g f 0 I 0 0 
t V 17 I ll i 209 0 I 100 I b h 0 I 0 I 0 
aa n 18 0 ! 9S 0 160 g f I 0 I 0 I 0 
bb n 18 0 89 0 40 g f I 0 I 0 I 0 
cc I n 18 I 0 53 0 170 I I, h 0 () 0 
dd I n I 18 0 102 0 2S g f I 0 0 I 0 
ee n 18 0 27 0 7 g I f I () 0 I 0 
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f y 31 0 25 28 I 25 t I h 0 0 0 
g I y 31 I 0 I 250 I 500 I 1200 t m 0 I 0 0 
h I y 31 I C 150 165 80 I g I f I 1 0 I 
i V I 31 0 I 93 134 44 g f 0 0 0 
j I y 31 0 I 359 I 716 1400 t Ill 0 I 0 0 
k I y 31 I 0 I 122 I 149 40 g f 0 I 0 0 
I y 3 I 0 1 I 0 corral d I f I 0 I 0 0 
m y 31 0 144 240 70 I g f 0 0 0 
n y I 31 I 0 77 104 200 t I 0 0 0 m 
0 y 31 0 325 500 I 240 : b f 0 0 0 
lq y 31 0 26 31 38 b I f I 0 0 0 
s I y 31 I 0 I 63 0 100 g f 0 0 () 
t I y 31 I 0 500 700 85 I b h 0 0 0 
aa n 32 I 0 99 114 60 g f 0 I 0 0 
g-c5 I n 32 I 0 I 70 I 0 160 t m 0 I 0 0 
lg-c6 I n 32 0 I 120 I 315 I 600 t m 0 0 0 
bb n 32 0 89 I 118 130 I t f 0 () 0 
cc I n 32 0 25 I 22 40 g r () 0 0 
dd n 32 0 I 98 108 5 g f 0 0 0 
h-c23 n 32 0 230 500 700 t m 0 0 () 
h-c24 n 32 0 315 600 640 t m 0 0 0 
h-c25 n 32 0 146 300 . 350 t m 0 0 0 
h-c26 n 32 0 278 450 350 t I m 0 0 0 
h-c27 n 32 0 413 420 I 650 t m 0 0 I 0 
li-c4 n 32 0 ! 450 I 412 1200 t m 0 I 0 ! 0 
li-c5 n I 32 0 I 307 I 608 1200 t m I 0 0 I 0 
li-c6 I n 32 0 96 I 110 200 t m I 0 0 0 
li-c7 n 32 I 0 I 92 227 440 t I m I 0 0 I 0 
ee n I 32 I 0 26 37 10 I ~ I f 0 0 I 0 
ff n 32 0 98 117 100 i f 0 I 0 I () 
jgg I n I 32 I 0 I 101 171 80 t f I 0 I 0 I 0 
!p-cl I n I 32 I 0 270 447 680 t I m I 0 0 I 0 
lp-c2 I n I 32 I 0 283 481 460 I m 0 : 0 I 0 
r-cl n 32 0 96 143 24 g h 0 I 0 I 0 
ii-cl6 I n 32 0 I 164 156 ' 400 I I m 0 I 0 I 0 
ii-cl7 n 32 0 147 285 660 I m I 0 0 I 0 
ii-c 18 n 32 I 0 I 76 220 640 t m I 0 0 0 
ii-cl9 n 32 I 0 I 235 470 500 t m 0 0 I 0 
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ii-c.:u I n 32 0 I 150 147 500 t : m 0 0 0 
ii-c21 I n 32 I 0 I 130 255 400 I m 0 0 I 0 
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b y 32 0 I 104 132 40 g I f 0 0 0 
C I y 32 I d I 180 271 80 b I f 4 I 4 8 
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f I y 32 I 0 25 28 I 25 I h 0 0 0 
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h-c25 n 33 0 146 I 300 350 t m 0 I 0 0 
h-c26 I n 33 0 278 450 350 I m I 0 I 0 0 
h-c27 n 33 I 0 I -113 420 650 I I I m 0 0 0 I 
j-c4 I n 33 I 0 450 4 12 1200 I i m 0 0 0 
ti-c5 n 33 : 0 307 608 1200 t I m 0 I 0 0 
ti-c6 n 33 0 I 96 110 I 200 t m 0 0 I 0 
li-c7 n 33 I 0 92 227 I 440 t m 0 I 0 0 
ee n I 33 0 26 37 I 10 g I f 0 0 I 0 
ff n I 33 0 98 117 100 g f I 0 I 0 I 0 
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p-cl n 33 0 270 447 300 t m 0 I 0 I 0 
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r-c 1 n I 33 0 96 1-13 24 g I h I 0 i 0 I 0 
ii-cl6 I n 33 0 164 156 i 400 I t m 0 0 0 
ii-cl7 I n I .,., I () I l-17 285 660 t m 0 0 I 0 
ii-cl8 n 33 0 76 220 640 t m I 0 0 I 0 
ii-cl9 n I 33 0 235 470 500 t I m ; 0 0 
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ii-c20 n 33 0 150 1-17 500 t m 0 0 0 
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J-c 5 n 34 0 30 7 I 608 1200 t m 0 0 0 
:i-c6 n 34 I 0 96 110 200 t m 0 0 0 
i-c7 n I 34 0 92 227 440 t m I 0 0 0 
ee n I 34 0 26 I 8 10 g f I 0 0 0 l 
ff I n 34 0 98 116 100 I g f I 0 0 0 
gg n 34 0 100 I 109 160 t f I 0 0 0 
'p-cl n 34 0 270 I 447 680 t m 0 0 0 
p-c2 n I 34 0 283 481 460 t m 0 I 0 0 
p-c3 n 34 I 0 123 0 I 300 I t m 0 I 0 0 
r-cl n I 34 0 96 143 24 g h 0 0 0 
ii-c16 n 34 I 0 164 156 I 400 i t m 0 I 0 0 I 
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ii-c18 n 34 0 76 220 640 t I m I 0 0 0 
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C I y 34 0 I 0 0 0 0 I 0 0 I 0 I 0 
d y 34 I 0 I 0 0 0 0 0 I 0 0 I 0 
e y 34 0 I 2 0 15 g f 0 0 0 
f y I 34 I 0 25 0 25 t h I 0 0 0 I 
g y 34 I 0 400 I 500 1200 t m 0 0 0 
h y 34 0 I 150 165 80 I g I f 0 0 0 
i V 34 I 0 I 93 133 27 g f 0 I 0 0 
u V 34 I 0 38 5 I 766 1400 t m 0 0 0 
k I y I 34 0 I 121 149 40 g f 0 I 0 0 
I y 34 I 0 4 0 corral d f I 0 I 0 0 
m y 34 0 I 144 240 70 g f 0 0 0 
n y 34 0 77 103 100 t m 0 0 0 
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jq y 34 0 I 26 3 1 38 b f I 0 0 0 
s I y 34 0 I 63 0 100 g f 0 0 0 
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jg-c6 I n 35 0 120 315 I 600 t m I 0 I 0 0 
bb n 35 0 87 118 130 t f I 0 I 0 0 
cc I n 35 0 24 I 22 40 I g f 0 I 0 0 
dd n 35 0 98 106 5 g f 0 I 0 0 
h-c24 n 35 C 3 15 600 640 t m 2 I 0 2 
h-c25 n 35 0 146 300 350 t m : 0 I 0 0 
h-c26 n 35 0 278 450 350 t m 0 I 0 I 0 
h-c27 n 35 0 413 420 650 t m 0 I 0 0 
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j-c5 n 35 0 30 7 608 1200 t m 0 I 0 0 
1i-c6 n 35 0 96 110 200 I t m 0 0 0 
u-c7 n 35 0 92 227 440 I t m 0 I 0 I 0 
ee n 35 0 26 8 10 g f 0 I 0 I 0 
ff n 35 0 98 I 116 100 g I f 0 I 0 0 
IJUl n 35 0 100 109 160 t f 0 I 0 0 
IP-CI n 35 0 270 447 460 t m 0 I 0 0 
'p-c 2 n 35 I C 282 I 480 680 t I m 1 I 0 l 
p-c3 n I 35 0 I 123 0 300 I t m 0 I 0 0 
r-c I n 35 0 96 143 24 J!. h I 0 I 0 0 
ii-cl 6 n 35 0 164 I 156 400 t m 0 I 0 0 
ii-c17 n I 35 0 147 285 660 t m 0 I 0 0 
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ii-c18 n 35 0 I 76 220 640 t m I 0 0 0 
ii-cl9 I n 35 0 235 I 470 500 t I m 0 0 0 
ii-c20 n 35 0 ISO I 147 I 500 t m 0 0 0 
ii-c21 n I 35 0 I 130 255 400 t ' m 0 0 0 
a y 35 C 489 58 1 I 2000 t m 2 I 0 2 
b V 35 0 I 0 I 130 40 I g f 0 I 0 0 
C y 35 I 0 0 I 0 I 0 0 0 0 0 0 
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e I y 35 0 I 2 I 0 IS g f I 0 0 0 
f y 35 0 I 25 0 25 t 
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h y 35 0 480 ISO I 80 g f 0 0 0 
i V 35 0 93 13 1 I 27 g I f 0 0 0 
i y 35 I 0 ' 385 I 766 1400 t I m 0 I 0 0 
k y 35 I 0 I 121 I 149 I -10 g f 0 I 0 0 
I y I 35 0 -I 0 corral d f 0 0 0 
35 0 144 130 ' m y 70 g f 0 0 0 
n y 35 0 I 76 103 200 t m 
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0 y 35 I 0 325 0 200 I b f I 0 I 0 0 
q V 35 0 26 31 I 38 b f 0 0 0 
s y 35 I 0 I 63 I 0 I 100 g f I 0 I 0 0 
t y 35 0 10 I 0 I 25 b I h I 0 I 0 0 
aa n 36 0 99 114 I 3200 b h 0 I 0 0 
bb n 36 0 ' 87 118 40 g f 0 0 0 
cc I n 36 0 I 24 22 40 g f I 0 0 0 
dd n 36 0 97 104 s g f I 0 I 0 0 
h-c24 I n 36 I 0 3 15 600 640 t m 0 0 0 
h-c25 n 36 0 146 300 350 t m 0 I 0 0 
h-c 26 I n 36 I 0 I 278 : 450 35 0 t m I 0 0 0 
h-c27 n 36 I 0 413 I 420 650 t m 0 I 0 0 
h-c28 n I 36 0 -164 696 600 I t m 0 ' 0 ll 
li-c-1 n I 36 I 0 I 450 I -112 1200 t m 0 I 0 0 
j-c5 n 36 C 307 608 1200 t m 1 0 I 
1j-c6 n 36 0 I 96 110 200 t m 0 0 0 
i-c7 n 36 0 92 227 -140 t m 0 0 0 
ee n I 36 I 0 I 26 8 7 g f I 0 0 0 
ff n 36 I C 98 116 100 g f 1 0 I 
gg n I 36 0 100 I 109 I 160 t f 0 I 0 0 
p-c2 n I 36 I 0 I 650 0 680 : t m 0 0 0 
p-c3 n 36 I 0 123 0 300 t I m 0 I 0 ; 0 
r-c\ n 36 0 96 88 80 g I f I 0 0 ll 
ii-c l 6 n 36 0 164 156 -100 
' 
t I m 0 I 0 I ll 
ii-cl7 n 36 0 147 285 660 t m I 0 0 I 0 
ii-c\8 n I 36 0 76 220 640 t m 0 0 0 
ii-cl9 I n I 36 () 235 470 500 I t m I 0 0 0 
ii-c20 i n 36 0 ISO 147 I 500 t I m I 0 0 0 
ii-c2 1 n 36 0 130 255 I 400 t I m I 0 0 I 0 
a y 36 C 489 579 I 2000 t m I 0 I 
b y 36 0 160 0 60 g h 0 0 I 0 
C y 36 0 0 0 0 0 0 0 0 0 
d y 36 0 0 0 0 0 I 0 0 0 0 
e y 36 I 0 2 0 IS g f 0 I 0 0 
f V 36 I 0 25 0 25 t h 0 0 0 
IR y 36 0 600 850 640 t m 0 I 0 0 
h y 36 0 500 170 400 t m 0 0 0 
I V 36 0 93 13 1 
r---
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L-- y 36 0 385 766 I 1400 t m 0 I 0 0 
k y 36 0 106 0 -10 g f 0 I 0 0 
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q y 36 0 ' 26 3 1 38 b f 0 I 0 0 
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( y 36 0 10 I 0 25 I b h 0 I 0 0 I 
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ee n 37 0 34 0 ' 7 I "- f 0 0 I 0 
ff n 37 0 98 115 I 100 g f I 0 I 0 I 0 
gg n 37 0 110 0 160 ( f 0 0 0 
p-c2 n I 37 0 773 0 680 ( m 0 0 0 
r-cl I n 37 0 I 184 0 I 80 g f I 0 0 0 
a y 37 0 489 ' 0 40 I b I h 0 0 I 0 
b y 37 d 160 0 60 g h 0 2 2 
C y 37 I 0 0 I 0 
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0 I 0 I 0 I 0 0 0 
d y 37 0 0 I 0 0 0 0 I 0 0 0 
e y 37 I 0 2 I 0 I 15 g f 0 i 0 0 
f y I 37 0 I 25 I 0 25 t h 0 I 0 0 
lg y 37 0 550 I 0 I 1200 I t m I 0 I 0 0 
h I y 37 0 1326 0 I 1200 t I m I 0 0 0 
1 y 37 I 0 90 131 150 g I f 0 0 I 0 
li y 37 0 400 0 1400 t m 0 0 0 
k I y 37 I 0 105 I 0 40 g f 0 0 I 0 
I y 37 0 I 4 0 corral I d f 0 0 0 
m y 37 I 0 I 150 0 99 g f I 0 0 0 I 
n I y 37 0 76 I 103 300 t m 0 0 0 
0 I y I 37 0 325 I 0 200 I b f 0 0 0 
lq y 37 I 0 I 26 3 1 38 b I f 0 I 0 0 
s y I 37 I 0 92 0 I 10 g f I 0 I 0 0 
t y I 37 0 I 10 I 0 I 25 b h I 0 I 0 0 I 
aa n 38 0 I 110 0 160 g f 0 ! 0 () 
bb I n 38 0 I 90 0 I 40 I g f 0 0 0 
cc n I 38 I 0 28 I 0 40 i g I f 0 0 0 
dd n 38 0 112 0 5 I g I f 0 I 0 0 
ee n 38 I 0 36 0 10 g f I 0 0 0 
ff I n 38 I 0 I 98 115 I 100 I g f 0 I 0 0 
gg n 38 0 110 0 I 160 I t f 0 0 0 I 
p-c5 n 38 0 636 0 I 25 g f I 0 0 0 
r-c I n 38 I 0 184 0 80 g f 0 0 0 
a y i 38 I 0 556 0 I 2000 I l I m 0 I 0 0 
b y 38 0 I 160 0 60 I g I h I 0 0 I 0 
C y 38 0 12 0 corral I d f I 0 ' 0 I 0 
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f y 38 0 25 0 35 g f 0 0 0 
g y 38 C 1500 0 160 I g f 2 0 2 
h y 38 0 1326 0 1200 t m 0 0 0 
i y 38 0 90 131 150 
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i y 38 0 300 0 25 g f 0 0 I 0 
k y 38 d 12 1 149 40 g f I 0 I I 
I y 38 0 4 0 corral d f 0 0 0 
m y 38 0 150 0 99 g f 0 0 0 
n I y 38 0 129 0 200 t m 0 0 0 
0 y 38 0 275 I 0 I 80 b f I 0 0 I 0 
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s y I 38 I 0 92 0 10 _g f 0 0 I 0 
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cc n 39 I 0 32 0 -10 g f I 0 0 0 
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g y 40 0 450 I 0 30 g f 0 I 0 0 
h 40 0 34 \ 0 I 100 g I f 0 0 0 y 
i y 40 0 100 0 150 g I f 0 0 I 0 
li y 40 0 300 I 0 I 60 g f 0 0 I 0 
k I y 40 0 105 0 120 g f 0 0 I 0 
l I y I 40 I 0 860 0 1000 t m I 0 0 I 0 
m y 40 0 150 0 I 99 g f I 0 0 I 0 
n y 40 0 132 0 75 g f I 0 0 I 0 
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Pred Spp Cover ITopo • data not reco rded 
d = dog d = d irt f = flat I I 
1c = coyo te [g = grass h = hill I 
I If = red fox b = brush 1m ::;;; mountain I 
I t = trees 
